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FOREWORD 


The  Fourth  Annual  Report  of  the  Air  Force  Machinabi  1  i ty  Data  Center 
(AFMDC)  covers  work  performed  under  Contract  AF  33(615) -5262  from  Febru¬ 
ary  1,  1968  through  September  30,  1968.  The  manuscript  was  released  by 
the  author  in  October  1968  for  publication  as  an  AFMDC  report. 

This  contract  with  Metcut  Research  Associates  Inc.,  Cincinnati,  Ohio, 
was  initiated  under  Manufacturing  Technology  Division  Project  9-700, 
‘‘Air  Force  Machinab i 1 i ty  Data  Center’’.  It  was  an  extension  of  Manu¬ 
facturing  Technology  Division  Project  8-239  as  indicated  in  our  First, 
Second  and  Third  Annual  Reports.  This  contract  was  performed  under  the 
technical  direction  of  Mr.  Max  A.  Guenther  of  the  Advanced  Fabrication 
Techniques  Branch  (MATF),  Manufacturing  Technology  Division,  Air  Force 
Materials  Laboratory,  Wr i gh t-Pa t t er son  Air  Force  Base,  Ohio. 

This  project  was  accomplished  as  a  part  of  the  Air  Force  Manufacturing 
Methods  Program.  The  primary  objective  of  AFMDC  is  to  be  highly  special¬ 
ized  in  the  collection,  evaluation,  storage,  retrieval  and  dissemination 
of  significant  data  and  information  pertaining  toall  aspects  of  material 
removal  processes.  Recipients  of  these  data  include  aerospace  industry, 
Department  of  Defense  (including  all  of  the  military  services  and  their 
contractors),  and  other  Government  agencies,  technical  institutions, 
and  nonmilitary  industries  in  a  position  to  assist  the  defense  effort. 
In  the  area  of  material  removal  activity,  this  Center  serves  as  the  com¬ 
munications  link  for  the  entire  technical  community,  both  Government  and 
industry . 

Your  comments  are  solicited  on  the  potential  uti 1 izat ion  of  the  Air  Force 
Machinability  Data  Center  as  applied  to  your  present  or  future  produc¬ 
tion  programs. 

This  report  has  been  reviewed  and  iB  approved. 


Jack  R.  Marsh,  Chief 
Advanced  Fabrication  Techniques  Branch 
Manufacturing  Technology  Division 
A  F  Materials  Laboratory 


ABSTRACT 


FOURTH  ANNUAL  REPORT  OF  THE 
AIRFORCE  MACHINABILITY  DATA  CENTER 

John  Maranchik,  Jr. 

This  is  the  Fourth  Annual  Report  of  the  Air  Force  Mach inabi 1 i ty  Data 
Center  covering  period  February  1,  1968  through  September  30,  1968  (Con¬ 
tract  AF  33 (6 15 ) -5262 ) .  Two  thousand  eight  hundred  and  forty  (2,840) 
documents  were  processed  from  which  13,833  cards  were  key  punched.  Cur¬ 
rently,  there  are  15,941  evaluated  documents  and  116,083  punched  cards  in 
AFMDC  files.  Nine  hundred  and  eighty  two  (982)  specific  inquiries  were 
answered  for  439  different  companies,  representing  596  individuals  in 
105  different  SIC  categories.  The  average  of  123  inquiries  per  month  is 
an  increase  of  46%  over  the  average  of  84  per  month  processed  in  the  pre¬ 
vious  year  . 

The  average  cost  of  inquiries  equaled  $58.58  per  inquiry. 

Two  data  products  were  completed  and  made  available  to  the  Center’s 
u  ser  8 . 

The  data  acquisition  plant  visit  program  was  continued  and  since  late 
1966,  46  Visitations  have  been  made,  primarily  to  aerospace  firms. 

Computer  programs  have  been  developed  and  made  operational  for  storage 
and  retrieval  of  all  the  information  files  in  use  by  the  Center.  In  ad¬ 
dition,  a  computer  program  has  been  made  operational  for  investigating 
relationships  between  machining  variables.  Determination  of  existing  re¬ 
lationships  will  be  very  valuable  for  evaluation  of  new  data  and  filling 
in  gaps  in  accrued  data. 

At  the  request  of  DoD,  a  report  was  prepared  estimating  the  cost  savings 
resulting  from  AFMDC’s  operation.  For  a  4-year  period  these  savings  were 
estimated  to  be  $37,800,000.00. 

Plans  for  next  year’s  effort  call  for  augmenting  current  efforts  and 
services.  This  includes  identification  of  potential  users  of  the  Center 
and  increased  contact  with  them.  This  will  be  accomplished  directly  by 
AFMDC  and  through  cooperation  with  other  centers  and  State  Technical 
Services  Programs.  This  controlled  effort  will  result  in  an  increase  in 
AFMDC  inquiries  from  the  current  123  per  month  rate  to  about  160  per 
month  by  October,  1969,  consistent  with  the  increasing  capability  of  the 
Center.  AFMDC  will  participate  in  Special  Merit  Projects  with  the  States 
of  Vermont  and  New  York.  The  objectives  are  to  establish  access  to  in¬ 
formation  from  Centers  and  transfering  it  to  indstry. 

Four  data  products  will  be  prepared  and  made  available  to  users.  Work 
will  continue  on  the  prograa  for  investigating  relationships  between 
machining  variables.  A  study  will  be  made  concerning  the  potential  and 
the  required  mechanisms  by  which  users  of  the  center  asy  hsve  a  com¬ 
puter  data- link  with  AFMDC. 


PREFACE 


This  report  covers  a  8-month  period  of  operation  from 
February  1,  1968  through  September  30.  1968.  It  is  pre¬ 
sented  primarily  in  the  form  of  individual  charts  which  are 
self-explanatory  with  regard  to  organization  of  the  Center 
and  the  results  of  its  efforts,  including  costs.  For  each 
individual  chart,  the  Appendix  provides  some  further  com¬ 
ments  concerning  various  aspects  of  AFMDC  during  its  third 
year  of  operation.  — — 

For  a  complete  analysis  of  the  progress  made  by  the  Center 
from  its  early  inception  to  the  present,  the  following  four 
references  should  be  reviewed: 

‘ ‘Final 'Report  on  the  Design  of  a  System  for 
Collecting,  Evaluating  and  Disseminating  Machin- 
ability  Data  for  Aerospace  Materials’’,  Tech¬ 
nical  Documentary  Report  Nr.  ASD-TDR-63-572 , 

July  1963,  AD-416743. 

‘‘First  Annual  Report  of  the  Air  Force  Machin- 
ability  Data  Center’’,  AFMDC  65-2,  February 
1966,  AD-482278. 

‘‘Second  Annual  Report  of  the  Air  Force  Machin- 
ability  Data  Center’’,  AFMDC  66-4,  February 
1987,  AD-813037. 

‘‘Third  Annual  Report  of  the  Air  Force  Machin- 
ability  Data  Center’’,  AFMDC  67-8,  February 
1968,  AD-829879. 
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DESCRIPTION  OF  AFMDC 


AIR  FORCE  MACH  INABILITY  OATA  CENTER,  3980  Rosslyn  Drivi,  Cincinnati,  Ohio  45209. 
Operated  for  the  Air  Force  Materials  Laboratory,  Manufacturing  Technology  Division, 
under  Contract  AF  33(81 5)-52B2.  by  Metcut  Research  Associates  Inc. 

SCOPE 

Tht  Air  Foret  ioehlnabl 1 1 ty  Oatt  Contor  (AFMDC)  eo I  tacts,  avoluotot,  otorot,  end  dlaaaalnatai 
Material  raaoval  Inforaatlon  including  apaelfle  and  data! lad  aaehinlng  data  for  tha  Danafit  of 
induatry  and  govarnaant.  Strong  auphatia  It  glvtn  to  tnginttrlng  evaluation  for  the  purpott 
of  developing  optlaized  aatorlal  rtaoval  paraaetert.  tueh  at  tpttdt,  fatda,  depth*  of  out, 
tool  aatorlal  and  gaoaatry,  cutting  fluldt  and  ethar  a  I gn I f I  cant  varlablta.  Data  art  being 
proettttd  for  all  typaa  of  aatariala  and  far  all  klndt  of  aatorlal  raaoval  operation!  tueh  at 
turning,  allllng,  drilling,  tapping,  grinding,  eleetrleal  ditcharga  aaehinlng,  alectroehaaical 
aaehinlng,  ate. 

COLLECTION 

AFMDC  hat  a  atchaniztd  ayataa  In  which  punch  eardt  are  uttd  to  atort  and  retrieve  all  typaa  af 
aatorlal  raaoval  inforaatlon  including  all  tignifleant  nuatrieal  data.  An  ISM  1130  coaputlng 
ayataa  it  being  utad  for  ttoring  and  proeatting  data  frea  a  aaatar  card  and  dltk  file  and  far 
coaputar  decoding.  Tha  focal  concept  for  acouiaition,  Interrogation,  or  preaontation  of  Inter* 
aation  it  the  tpocific  aatorlal  (alth  daflnita  ehaaleal,  phyal'eal,  or  aachanical  preportlat) 
and  tht  tpocific  aatorlal  raaoval  operation  balng  utad.  Vhtn  nacattary,  card  tauret  control 
cadet  aay  bo  uttd  to  ratriovo  original  docuaentt  which  art  in  doeuaant  atoragt  at  AFNOC. 


INFORMATION  SERVICES 

AFMDC  placet  etrong  oaphaaia  on  providing  apaelfle  and  detailed  antwart  to  technical  intulrltt 
In  tha  fiold  af  aatorlal  raaoval.  A  Uaar  File,  eanalating  af  lapartant  utart  In  tht  Hold  of 
aatorlal  raaoval.  hat  bean  davalapad  to  receive  Infaraatian  produeta  Including  aaehinlng  data 
paaphlatt  and  tablet  on  aatariala  of  currant  intaraat,  atato-af-the-ar t  raparta.  taehnleal 
announeaatntt,  and  other  appropriate  Itea*.  Sarvlcaa  are  available  nlthaut  charge  ta  tha 
aarotpaca  Induatry,  Dapartaant  of  Detente  (Including  all  af  tha  allitary  tarvleaa  end  thalr 
cent ractora),  and  athar  govarnaant  aganeiaa.  technical  inatltutlana.  and  naa*allltery 
induatrlaa  in  a  petition  ta  aaalat  tha  dafanaa  effort. 


TO  REQUEST  MACHINING  INFORMATION  . 

Telephone:  513-IT 1*1910 

T«X:  Il0*40t*3l40  or 

lritt:  Air  Farce  Machlnablllty  Data  Canter 

SOSO  Rattlya  Drive 
Cincinnati,  Ohio  48301 

TO  H(IP  US  ANSICO  VOUO  INOMIOV.  IF  POSSIOll  FKASI: 

t.  Identify  tha  aatorlal  belao  aaehlaed  fepeci/ication  ar  t redone**);  eandltiea,  fat  eo*r, 
hot  re l  ltd,  col 4  drum,  annealed,  puencAed  o nd  tendered,  etc.);  alatott  rutture  pad 
hardnatt. 

3.  Identity  tha  aatorlal  raaoval  eperatlen  In  guattlan  burning,  ail  ling,  drilling,  tuning, 
eur/aee  grinding,  electrical  diecAarge  aacAining  (tOd),  electrecAeaic a!  aecAining  (KM). 
etc.). 

3.  Spaelfy  reatena  ter  ragulrlag  data  aalatt  year  naadt  arc  praprietary.  Tbit  aaablaa  AFMDC 
I*  hraadan  tha  taapa  at  I ta  taehnleal  advlea. 

4.  Spaelfy  delivery  ragei raaeata. 

8.  iadleata  ta  abea  tha  iagalry  reply  aheald  ha  teat. 

0.  Iranaalt  all  dotal  I  a  eeaeeralag  preaeat  praetleeo,  laaladlag  ftadt,  agenda,  eattlag  teal 
aatorlal  and  gaaaatry,  eattlag  llalda.  ate.,  la  tha  avaat  year  lagalry  pertalae  ta 
laprevaaaat  af  aa  aiiatlag  aachlalag  altaatlaa. 

aeeeeee 


M0T8:  Aeeeciat  ion  a/  the  naae*  a/  can panic*  tad  individual*  with  tpeci/ic  ref aeete  it  key  I 
cen/idential.  Maw ever,  data  developed  reaain  the  property  a/  AFMDC  /ar  dieeeninatian  aa 
repaired  /ar  anevering  eiailar  ingwirie*  and  /ar  developing  data  product*. 
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AFMDC  ORGANIZATION  CHART 


AFMDC  OPERATIONAL  AREAS 


At  AFMOC,  personnel  shown  in  Figure  I,  pagi  2,  work  in  tan  functional  areas  of 
operation.  These  are  indicated  below  along  eith  the  nuabers  used  for  tiae  coding 
purposes: 


1  Attain  i  st  ra  t  i  on 


Adninist  rat  ion  of  technical  and  general 
activities  of  AFMDC 


2  Engineering  Supervision 

3  Systoas  Analysis 

4  Machining  Data  Analysis 

5  Data  Processing 

8  Data  Control 

7  Document  Acquisition  and 

locuaent  Storage 

I  lata  lisseaination 

I  Machining  lata 

Verification  • 
Ciperiaontal  Machining 

I  Secretarial  and  Clerical 


Technical  activities  including  all  aech- 
anized  handling  ol  data  and  processing 
of  inquiries 

Design  of  the  nachinability  data  systea. 
particularly  processing 

Technical  evaluation  of  nachinability 
data  and  infornation  including  Preliai- 
nary  Screening 

Operation  of  a  nechanized  systea 
including  a  coaputer 

Super  inposition  and  usa  of  controls 
to  guarantee  proper  operation  ol  data 
processing  systea 

Acquisition  of  all  types  ol  data  and 
•nfornation  tor  processing.  Storage 
of  docuaents  including  those  nhich  have 
received  Final  Technical  Evaluation  and 
those  in  process 

lisseaination  including  duplication  and 
printing 

Laboratory  and  ship  terk  necessary  for 
resolving  highly  significant  and  contro¬ 
versial  data  situations 

level epaent  and  elocution  of  all  proce¬ 
dures  relating  to  typing  and  filing 


stt  epfttsu.  rut  a-z 
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AFMDC  OPERATIONS  CHART 


SYSTEM  INPUT 
(DOCUMENTS) 


Documents  are  broadly  oefineo  as  any 

MEDIUM  CONTAINING  MACHINING 
INf ORMAT ION. 


ACQUISITION 
-  SOURCES  - 

Current  Periodicals 
Defense  Documentation 
Center  (DDC) 

National  Aeronautics  ft 
Space  Administration 
(NASA) 

Clearinghouse  for 
Federal  ft  Scientific 
Technical  Information 
Atomic  Energy  Commission 
( AEC) 

Deffnse  Met/.ls  Informa* 
tion  Center  (DMIC) 
Manufacturing  Plants 
Technical  Meetings 
Books,  Catalogs,  Hous* 
Organs 

Inquiries  'ROCESseo  at 

AFMDC 


DOCUMENT  CONTROL 

Primary 
out  and 

Document  Control  Forms  are  filled 
attached  to  all  documents. 

PRELIMINARY  SCREENING  (PS) 

Documents  containing  machining  information 

ANO  DATA  ARE  SELECTED.  By  REVIEW*  !G  MULTi 
SUBJECT  PERIODICALS,  DOCUMENTS  CONTAINING 
MACHINING  INFORMATION  ARE  1  DENI  IF  t  EO  AND 
REPRODUCED.  INDIVIDUAL  ARTICLES  ARE  THEN 
ATTACHED  TO  SECONDARY  DOCUMENT  CONTROL 
FORMS  . 


FINAL  TECHNICAL  EVALUATION  (FTE) 

Documents  containing  detailed  data  are 

EVALUATED  AND  CODED  TOR  CARD  STORAGE. 


Cards  resulting 

DATA  PROCESSING 

from  processing  are  punched  at  this 

point. 

PRFL 1 M  *  NARY 

Screen  t*r 

Final  Technical 
Evaluat 1  ON 

Equipment 

USED 

Potential  Source 

Index 

Keypunch 

of  Information 

Numerical  Data 

VER  1  F  1  ER 

Bibliography 

TCOL-CUTT ING 

Sorter 

Fluid 

IBM  1130  Computer 

Uniterm 

Aperture 

Data  Link 

Tickler 

PUNCH  CARD 
STORAGE 

Master  card 

FILES  ARE 
MA  INTAINti) 
TO  CREATE 
AND  UPDATE 
COMPUTER 
DISK  FILES 


DISK  STORAGE 


Disk  files  of 
Un i term,  I ndex 

AND  INQUIRY 

Data  are  used 

FOR  SEARCHING 
FILES  TO  ANSWER 
INQU I R I ES. 


DOCUMENT  STORAGE 

Actual  Documents 

ARE  STORED,  WHEN 
SPACE  LIMITATIONS 
ARE  ENCOUNTERED, 
MICROFILM  WILL  BE 
USED .  Nonsignif  I  * 

CANT  MACHINING 
DOCUMENTS  ARE  NOT 
STORED,  HOWEVER, 

the  Document  Con* 
trol  Forms  for 

THESE  ARE  RETAINED 

in  Document 
Storage. 


INDUSTRY  AND 
GOVERNMENT 
ASSISTANCE 

Direct  contact  is 
made  by  the  Machin¬ 
ing  Data  Analyst  of 
AFMDC  with  techni¬ 
cally  OUAL I F I EO  MEN 
in  Industry  ano 
Government  whenever 
Information  and  data 

ARE  NOT  AVAILABLE 
FROM  DOCUMENT  OR 

Card  Storage. 


3.  GENERAL  DISSEMINATION  OF 
MACHINING  INFORMATION  _ 


Publication  in  periodicals 

Technical  Meetings 

Committee  Meet i ngs 

Conferences 

Expos i t ions 

AFMDC  Visitors 

Plant  Visits 

Manufacturing  Technology 
Division  (sponsor  of  AFNOC) 


AFMDC  OPERATIONS  CHART 


OCUMENT  CONTROL 

it nt  Control  Forms  are  filled 

MEO  TO  ALL  DOCUMENTS. 


NARY  SCREENING  (PS) 

AINING  MACHINING  INFORMATION 
ELECTEn.  By  REVIEWING  MULTI 

1 1 cals ,  Documents  containing 

RMATlON  ARC  IDENTIFIED  AND 
NDIVIOUAL  ARTICLES  ARE  THEN 
londary  Document  Control 


INI  CAL  EVALUATION  (FTE) 

rAINJNG  DETAILED  DATA  ARE 
COOED  E OR  CARD  STORAGE. 


SYSTEM  OUTPUT 


CHED  AT  THIS  POINT. 


Equipment  Used 


Keypunch 

Verifier 

Sorter 

IBM  1130  Computer 


Consists  cf  : 

1.  Answering  Specific  Inouiries. 

2.  Producing  Comprehensive  Data  Products 
of  specific  and  timely  interest  to 
Industry  and  Government. 

3.  General  Dissemination  of  Machining 

INFORMAT  ION. 


DOCUMENT  STORAGE 

Actual  Documents 
are  stored.  When 

SPACE  LIMITATIONS 
ARE  ENCOUNTERED, 
MICROFILM  WILL  BE 

used.  Nonsignifi¬ 
cant  MACHINING 
DOCUMENTS  ARE  NOT 
STORED,  HOWEVER, 
the  Document  con. 
trol  Forms  for 
these  are  retained 
in  Document 
Storage. 


INOUSTRY  AND 
GOVERNMENT 
ASSISTANCE 

Direct  contact  is 
made  by  the  Machin¬ 
ing  Data  Analyst  of 
AFMDC  with  TECHNI¬ 
CALLY  C  JAL if  IED  MEN 

in  Industry  and 
Government  whenever 
Information  and  data 

ARE  NOT  AVAILABLE 

from  Document  or 
Card  Storage. 


3.  GENERAL  DISSEMINATION  OF 
MACHINING  INFORMATION 


Publication  in  Per iod icals 
Technical  Meetings 

COMMI  TEE  MEET  I  NGS 

Con  erences 
Expositions 
AFMDC  Visitors 
Plant  Visits 

Manufacturing  Technology 
Division  (sponsor  of  AFM)C) 


Inquiries  originate  from: 

I ndustrv 
Government 

Educational  Institutions 
Technical  Societies 

I NFORMAT I  ON  CENTERS 


INQUIRY  CONTROL 

Inquiries  are  logged  in.  All  necessary  infor¬ 
mation  is  entered  on  an  Inquiry  Control  Form. 
The  Follow. ng  Codes  are  assigned  for  card 

PROCESSING: 

SIC 

1 nqu i ry  Type 

Source  Control  (identifies  inquirer) 

Seouence 

Date  Replies  Transmitted 


MACHINING  DATA  ANALYSIS 

Engineering  Personnel  are  assigned  to  each 
inquiry.  Replies  are  transmitted  to  the 

INQUIRER,  AND  THE  INQUIRY  INFORMATION  IS 
ENTERED  INTO  THE  SYSTEM  AS  A  PRIMARY 
Document . 


2.  DATA  PRODUCTS 


First  Annual  Report  of  the  Air  Force  Machinabi li ty 
Data  Center,  AFMX  65-2 

Machining  data  for  Numerical  Control  (7  individual 
report  Nos.  AFK)C  66-1.1  thru  AFMDC  66-1,7 
covering  Turning,  Face  Milling,  Drilling,  Periph¬ 
eral  End  Milling,  End  Mill  Slotting,  Tapping  ft 
Reaming  respectively). 

Machining  Data  for  Numerical  Control  AWDC  66-1 
(composite  of  above  mentioned  7  reports). 

Grinding  Ratios  for  Aerospace  Alloys,  AFMDC  66-2 
Machining  Data  for  Beryllium  Metal,  AFM)C  66*3 
Second  Annual  Report  of  the  Air  Force 
Mach i nab i l t ty  Data  Center,  AFMDC  66-4 
I  < 


USER  PILE 

The  User  File  consists  of: 

Major  Missile  and  Aerospace  Manufacturers  and 
their  Subcontractors 

Department  of  Defense  (including  all  of  the 
Military  Services  and  their  Contractors),  and 
other  Government  Agencies 
Nonmilitary  Industries  in  a  position  to  assist 

THE  DEFENSE  EFFORT 

Aerospace  Industries  Association  ( A I  A)  manufac¬ 
turing  Committee 
Colleges  and  Universities 

I NFORMAT I  ON  CENTERS 

Techn ical  Societies 
Trade  Publications 
AFf©C  INQUIRERS 

Mater'als  Advisory  Board  (MAB)  Committees 
Total  -  402-6  (1/31/68) 


AFMDC  USER  FILE  MAP 


DISTRIBUTION  OF  AFHDC  USER  FILE 


The  basic  User  Pile  was  developed  as  indicated  in  Appendix,  Page  A-4.  Naaes  are  added 
to  the  User  Pile  as  a  result  of  1)  inquirers,  2)  visitors,  3)  additional  names  sub* 
■itted  by  current  Users,  4)  requests  resulting  from  dissemination  of  data  products, 
and  5)  technical  articles  published  in  periodicals  and  announcements  pertaining  to  the 
Center. 


GENERAL  CONCENTRATION  OF  USERS  BY  NUMBERS 


STATES 

0R8AMI ZAT IONS 

TOTAL  NO.  OMAN  MAT  IONS 

STATES* 

1  NO  1 V 1  DUAL 

TOTAL  INDIVIDUAL  USERS 

4 

0 

0 

4 

0 

0 

21 

1*10 

117 

21 

1*29 

310 

13 

11*29 

201 

6 

28*90 

269 

3 

20*90 

106 

6 

91*129 

997 

4 

91*100 

243 

6 

126*300 

1,123 

S 

OVEN* 100 

196 

4 

0VER*300 

1,767 

AREA  CONCENTRATION  OF  ONGANIZATIOMS 


■eat  Coast  (3  states)  • 
North  Midwest  (5  states)  - 
Northeast  (5  states)  - 


184  companies 
334  companies 
431)  companies 


These  figures  indicate  that  73*  of  User  companies  lie  in  25*  of  the 
United  8tstes. 

The  total  User  Pile  (4,026),  can  be  broken  down  as  follows: 


Company  Users  (Individuals)  3,122 

Companies  1,238 

College  Users  (Individuals)  734 

Colleges  185 

Societies,  Centers,  etc.  (Individuals)  170 

Societies,  Centers,  etc.  103 


■«< Atngtan,  O.C, 


III  APPEND  X,  MIC  A-4 
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STORE,  ADD  OR  SEARCH  INQUIRY  FILE 


OPER  MG  MAT  OESCRP  UNI  TERMS  SIC  CO  SEQ  OATE 


OUTPUT  OF  UNITERM  FILL  SEAR 


OUTPUT  OF  FINAL  TECHNICAL 


>0311138  SdMOCUrOB  9UWI1S3AM  JjQi  inOINHb  '  ' 


COMPUTES  PRINTOUT  OF  t  SELECTIVE  SEASCM  ON  SURFACE  INTECRfTV  BIBLCCRAPMY  FILE 


i 


no  »u*Th!»  st*»CNfj  Moutstto.  call  Cut. 


& 


COST  STUDY  ANALYSIS  OF  IBM  1130  COMPUTER 


The  following  statistics  are  based  on 

1.  Fifteen  time  studies  performed  on  fifteen  inquiries  comparing  IBM  1130  Computer  Process¬ 
ing  versus  IBM  Series  50  Configuration  Processing. 

2.  500  calculations  for  production  rates  and  machining  costs. 


Inquiry  Processing 

Average  number  of  inquiries  processed  per  month =  75 

Percentage  of  Inquiries  requiring  searches =  57% 

Inquiries  per  month  for  which  searches  are 
performed  are  57%  x  75  =  43 

Average  cost  for  processing  inquiries  with  the 

IBM  Series  50  Configuration =  $70.09 

Average  cost  for  processing  inquiries  with  the 

IBM  1130  Computing  System=  $48.92 

Average  savings  for  processing  an  inquiry  using 

the  IBM  1130  Computer=  $21.17 

Inquiry  processing  savings  per  month  =  43  x  $21.17=  $910.31 

Savings  per  month  in  sorting  and  handling  of  Index 

files =  50  hrs.  x  $8.16  per  hr.=  $408.00 

Savings  per  month  in  sorting  and  handling  of  Inquiry 

files=5  hrs.  x  8.16  per  hr.=  $40.80 

Total  savings  per  month=  $1,359.11 

Additional  cost  per  month  for  IBM  1130  Computer=  $306.00 

Savings  per  month =  $1,053.11 

Savings  per  year,  12  x  $1,053.11=  $12,637.32 


Calculations  For  Production  Rates  and  Machining  Costs 

In  preparing  a  data  product  pertaining  to  Calculations  for  Production  Rates  and  Machining  Costs, 
500  calculations  were  required: 

Time  per  calculation  using  desk  calculator*  15  min. 

Time  per  calculation  using  IBM  1130  Computer®  0.3  min. 

Savings  per  calculation®  14.7  min. 

Time  Savings  =  500  x  14.7  x  7350  min,=  122.5  hrs. 

Cost  Savings  =  122.5  x  $8.16=  $999.60 


Summary  of  Cost  Savings: 

Inquiry  Processing  Savings. 
Calculations  Savings® 

Savings  for  one  year  of  operation. 


$12,637.32 

$999.60 


$13,636.92 


SEE  APPENDIX,  PAGE  A- 11 
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IRY  PROCESS  1 116  FLOW  CHART 


PREPARE 

REPLY 


TYPICAL  mailtY  INPUT  AM  HE  SPOUSE 


ANALYSIS  OF  INQUIRIES  BY  STATE 


October  1,  1984  -  Septenoer  30,  1968 


10  STATES  LEADING 

IN  INQUIRIES 

STATES 

COMPANIES 

INDIVIDUALS 

NO.  OF  INQUIRIES 

Cal ifornia 

121 

227 

348 

CONNEC T ICUT 

40 

62 

104 

Illinois 

84 

112 

176 

Indiana 

50 

82 

11  8 

Massachusetts 

49 

73 

126 

Ml  CM  1  GAN 

81 

120 

194 

Ne*  Jersey 

45 

93 

172 

Ner  York 

93 

1  46 

244 

Om  1  0 

240 

448 

876 

Pennsylvania 

90 

148 

203 

TOTAL 

193 

1911 

2561 

OTHER  STATES  SUBMITTING  INQUIRIES 


ALARAMA 
All  I  ZONA 

Arkansas 

Colorado 

District  of  Columria 

Delarare 

Florida 

6c  OR  G I  A 
I  ORA 

Kansas 

Kcntuckv 

Louisiana 

Mainc 

Maryland 

Minncsota 

Mississirri 

Missouri 

NCORASKA 
No  HAHRSNIRC 
No  MCIICO 
North  carol ina 
Oklahoma 
Orison 

Rhode  Island 
South  Carolina 
Tinnisscc 
Tckas 

UTAH 
VlRMONT 
VIRSINI A 

Wist  virsinia 

Washinston 

Wisconsin 


um  mi  all  timi 


tit  appcmii.  eat  a*  12 


Ml 
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SUMMARY  OF  SPECIFIC  INQUIRIES  BY  TYPE  OF  INQUIRY  10/1/B4 

1/31/86 

October  t,  1964  -  September  30,  1868 


1.  RECOMMENDATIONS  FOR  A  SPECIFIC  MACH  ININS  SITUATION. 

Typical  Example:  Requested  recouaandst i on*  I# r  turning  fsspaiey  in  tits  73 

solution  trsatsd  and  agad  condition. 

2.  STARTING  RECOMMENDATIONS  FOR  AN  EXTENSIVE  6R0UP  OF  MACNININO  SITUATIONS. 

Typical  Example:  Rsqusstad  Mach i nab  i  I i ty  data  on  AM-390,  S-016,  MS- 25 ,  |)8 

HS-31 ,  Inconal  X-7S0,  Unitenp  M- 252  and  Hast  a  1 1 oy  R-239. 

3.  INFORMATION  PERTAININS  TO  NE>  MACNININO  PROCESSES,  EQUIPMENT  AND  TOOLS. 

Typical  Example:  Rsqusstad  inforaation  on  ths  aanulactursr  of  aqulpaant  45 

cal  lad  "Liquid  Laths." 

4.  COORDINATION  ANO  POTENTIAL  USE  OF  AFMOC. 

Typical  Example:  Rsqusstad  data  i  lad  inloraatian  on  sarvicui,  ava  i  labia  77 

froa  AFMOC. 

5.  VISITS  TO  THE  CENTER. 

Typical  Example:  Visitad  to  coordinate  with  AFMOC  te  dstsrains  services  60 

available  and  to  review  Syataa  dataila. 

6.  •REQUESTS  FOR  SPECIFIC  DOCUMENTS,  REPORTS,  ROOKS,  PAPERS,  ETC. 

Typical  Example:  Rsqusstad  a  list  ol  rapsrta  aval  labia  far  aachining  at  70* 

titaniua.  Alaa  aantsd  cast  al  sach  rsport. 

7.  GENERAL  INFORMATION  SUCH  AS  SAFETY  PRACTICES,  NAMES  OF  FIRMS  HAVINg  CERTAIN 
MACNININO  CAPABILITIES,  TOOL  MATERIAL  PROPERTIES,  ETC. 

Typical  Example:  Raquaatad  tha  naaaa  ol  paepla  ta  eentaet  in  ths  fisltfs  al  41 
astal  renevsl  such  as  EDM.  ECU,  ECO.  EOO,  USM,  CNN.  EM,  LN.  Abrasive 
Machining  and  Nat  Machining. 

g.  REQUESTS  FOR  OIOLIOORAPNIES  ANO  ABSTRACTS. 

Typical  Example:  Raquast  far  bibl iagraphlaa  with  abttracta  severing  was  al  12 
caraalc  taala  and  abrasives  in  aachining  aarisus  aatsriala. 

0.  STATE-OF-THE-ART  INFORMATION  ANO  REPORTS. 

Typical  Example:  Suggest  I  ana  far  iapartant  aanutactur lag  pragraaa  lar  tha  14 
nail  lias  years  in  tbs  lield  al  aaterial  raaaaal.  Supply  preblea,  appraach 
and  appraaiaata  lands. 

tO.  SPECIAL  INQUIRIES  ANO  REPORTS  FOR  U.S.  AIR  FORCE,  NANOFACTURINQ  TECNK9L00V 
DIVISION. 

Typical  Example:  Rsqusstad  a  rapart  an  the  pragraaa  daring  lbs  last  lias  12 
years  in  aaehining  at  titaniia  and  hard  tsaachlns  aster  isla  -  slats  si 

tha  art. 

It.  EVALUATION.  TRANSLATION  ANO  REVIEO  OF  REPORTS.  OMIS,  PAPERS. 

Typical  Example:  Reqaastsd  an  aaaiaatian  al  a  rapart  published  in  Electra-  14 
Tacbnalagy,  October  1004,  csucarnlng  adapt iaa  central  paaaibi I  It  las. 

12.  REQUEST  FOR  INFORNATIM  M  OERVLLIUM. 

Typical  Example:  Request  lar  internal  ten  an  aacblaabi I i ty  data  lar  II 

beryl liaa  using  ECO,  EON,  and  ether  aetheds. 

13.  COMPARISON  OF  ME  PROCESS  M  MATERIAL  OITN  ANOTHER. 

Typical  Example:  Raquaatad  a  caapsriaan  al  the  aachining  at  Ineanal  0  tc 

uitb  Ineanal  I  In  bath  selutiea  treated  and  aalulisn  treated  and  agad 
candit  ieaa,  priatarily  in  turning  but  alia  drilling  and  Billing  il  paaaibla. 

14.  INFORNATIM  PERTAININS  TO  COTTtM  FLUIOS. 

Typical  Example:  Raquaatad  cutting  fluid  reeeaaeadet Una  1st  titaniua  and  IS 
a  side  variety  al  high  tanparatura  allaya  and  ctalalaes  steels. 

15.  INFORMATION  M  MACNINAIILITV  RESEARCH. 

Typical  Example;  Requested  aaablaiag  iataraatlaa  an  the  attest  al  war t  || 

diaaatar  an  teal  Ilia,  aatheaat teat  cerralsttsas  al  tbs  aarlaus  aachining 
pracaacac  and  tha  aaana  at  predict  lag  the  cut  lace  quality  in  Billing. 

IS.  INFQMATIM  PCRTAtMINO  TO  ESTIMATING  COST.  SETTINO  TIME  STANOAMS,  MO 
POOMCTIM  OATES  IN  MACNIMINO. 

Typical  Example:  Raquaatad  taleraatiea  taeludiag  larnulsa  that  aauld  be 

uaad  ta  pradlat  praduatiaa  rates  sad  casta.  _ 


585 

•Tbit  lata!  4me  i  mi  imIuIi  ref  met  it  far 
published  data  prod  me  I  >  tack  at  4FNDC  repor  ta. 


2/1/68 

to 

1/31/87 

2/1/87 

to 

1/31/88 

2/1/88 

to 

8/30/88 

NO.  OF  INQUIRIES 

118 

180 

144 

264 

330 

345 

27 

78 

104 

28 

40 

48 

78 

58 

8 

71* 

118* 

84* 

30 

18 

22 

4 

11 

13 

8 

20 

7 

4 

2 

1 

12 

8 

4 

15 

14 

II 

13 

14 

7 

22 

II 

22 

37 

77 

117 

1 

21 

58 

731 

M2 

882 

SEE  APPEMOII.  PARE  A-12 
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FI OBOE  10 


GENERAL  ANALYSIS  OF  INQUIRIES 


FEBRUARY  1.  1966  -  SEPTEMBER  30.  1968 


TYPE  OF  INQUIRY 

NO.  OF  INQUIRIES 

2/1/66-1/31/67 

2/1/67-1/31/68 

2/1/68-9/30/68 

ONE  OPERATION  ON  ONE  MATERIAL  GROUP 

90 

160 

11C 

ONE  OPERATION  ON  A  VARIETY  OF  MATERIAL  GROUPS 

50 

63 

112 

SEVERAL  OPERATIONS  ON  ONE  MATERIAL  GROUP 

215 

242 

195 

SEVERAL  OPERATIONS  ON  SEVERAL  MATERIAL  GROUPS 

124 

170 

151 

UNITERM  LINKED  WITH  AN  OPERATION  AND/OR 

GROUP 

126 

111 

178 

GENERAL  MACHINING  CONCEPTS  (UNITERM) 

131 

256 

236 

TOTAL 

736 

1.002 

982 

ANALYSIS  OF  INQUIRIES  BY  MATERIAL  GROUP 


FEBRUARY  1,  1966  -  SEPTEMBER  30,  1968 


NO.  OF  INQUIRIES 

MATERIAL  GROUP 

2/1/66-1/31/67 

2/1/67-1/31/68 

2/1/68-9/30/68 

PLAIN  CARBON  ft  LOW  ALLOY  STEELS 

177 

262 

293 

ULTRA  HIGH  STRENGTH  ft  TOOL  STEELS 

171 

204 

229 

CAST  IRON 

33 

36 

124 

STAINLESS  STEELS 

173 

278 

234 

NICKEL  ALLOYS 

29 

19 

119 

MARAGING  STEELS 

66 

77 

146 

HIGH  TEMPERATURE  ALLOYS 

254 

327 

309 

TITANIUM  ALLOYS 

234 

222 

249 

REFRACTORY  ALLOYS 

130 

155 

184 

BERYLLIUM  ALLOYS 

46 

60 

88 

ZIRCONIUM  ALLOYS 

7 

22 

70 

ALUMINUM,  MAGNESIUM,  ZINC, 

LEAD  ft  COPPER  ALLOYS 

80 

86 

149 

PRECIOUS  ft  RARE  METALS 

3 

12 

7 

POWDER  METALS 

2 

2 

5 

NONMETALL ICS  INCLUDING  CERAMICS, 

PLASTICS,  GRAPHITE  ft  COMPOSITES 

57 

131 

120 

TOTAL 

1,462 

1,893 

2,326 

(  , 

ANALYSIS  OF  INQUIRIES  BY  TYPE  OF  MACHINING  OPERATION 
FEBRUARY  1,  1966  -  September  30.  1968 


OPERATION 

NO.  OF  INQUIRIES  | 

2/1/66-1/31/67 

2/1/67-1/31/68 

2/1/68-9/30/68 

CONVENTIONAL  CHIP  REMOVAL 

TURN  1 NG 

367 

499 

403 

BORING 

48 

52 

83 

MILLING  (GENERAL) 

10 

30 

129 

FACE  MILLING 

290 

375 

346 

END  MILL  SLOTTING 

285 

371 

278 

PERIPHERAL  END  MILLING 

145 

178 

1  56 

SLAB  MILLING 

6 

20 

20 

THREAD  MILLING 

7 

23 

16 

ALL  OTHER  TYPES  OF  MILLING 

15 

20 

24 

DRILLING 

332 

464 

379 

GUN  DRILLING 

7 

24 

30 

REAMING 

203 

311 

263 

TAPPING 

254 

357 

2  50 

GEAR  CUTTING 

3 

18 

8 

BROACH  1 NG 

28 

77 

50 

ROUTING 

4 

17 

9 

BANDSAWING 

10 

64 

41 

HACKSAWING 

15 

21 

18 

TOTAL 

2,029 

2.921 

2,503 

CONVENTIONAL  GRINDING 

GENERAL  GRINDING 

27 

33 

50 

SURFACE  GRINDING 

171 

317 

243 

CYLINDRICAL  GRINDING 

89 

193 

89 

INTERNAL  GRINDING 

15 

38 

23 

CENTERLESS  GRINDING 

6 

19 

1  4 

GEAR  GRINDING 

2 

15 

10 

THREAD  GRINDING 

8 

16 

4 

ABRASIVE  MACHINING 

4 

17 

3 

ABRASIVE  BELT  GRINDING 

7 

17 

3 

ABRASIVE  CUTOFF 

12 

21 

4 

HONING 

1 

15 

1 

TOTAL 

342 

701 

444 

ALTERNATE  MACHINING  METHODS 

ELECTRICAL  DISCHARGE  MACHINING 

50 

50 

62 

ELECTROCHEMICAL  MACHINING 

43 

44 

68 

ELECTROCHEMICAL  GRINDING 

11 

27 

30 

CHEMICAL  MACHINING 

26 

59 

35 

PHOTOCHEMICAL  MACHINING 

1 

2 

4 

ULTRASONIC  MACHINING 

4 

15 

1  1 

ELECTRON  BEAM  MACHINING 

5 

10 

13 

LASER  MACHINING 

3 

20 

1  4 

ION  BEAM  MACHINING 

1 

1 

5 

ABRASIVE  JET  MACHINING 

0 

3 

3 

ELECTRO-STREAM 

0 

4 

5 

TOTAL 

144 

235 

250 

MISCELLANEOUS 

BURNISHING 

1 

8 

6 

CONTROLLED  ENERGY  MACHINING 

0 

1 

5 

SUB-ZERO  MACHINING 

3 

7 

6 

HOT  MACHINING 

1 

1 

4 

POL  1 SH 1 NG 

2 

6 

3 

THREAD  ROLLING 

0 

3 

2 

FLAME  CUTTING 

1 

2 

2 

TOTAL 

8 

28 

28 

TOTAL 

2,523 

3,885 

3,225 

SEE  APPENDIX,  PAGE  A- 13 
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FIGURE  21 


* 


V.,lbHU^.  •  « 


FEBRUARY  1.  1986  -  SEPTEMBER  30.  1968 


AIR  FORCE  MACHINABILITY  DATA  CENTER 
SUMMARY  OF  SPECIFIC  INQUIRIES  BY  SIC*  NUMBER 

February  1,  1968  -  September  30,  1968 

HUMBER  OF  INQUIRIES 

sic 


MAJOR 

SIC 

BY  SIC 

BY  SIC 

GROUP 

INDUSTRY 

INDUSTRY 

MAJOR  GROUP 

«  OF 

NO. 

NO. 

NO. 

NO. 

TOTAL 

91 

FEDERAL  GOVERNMENT 

56 

5.7 

9100 

U. S.  Department  of  defense 

1 

9100 

USAF  -  Wright  Field 

13 

9100 

IJSAF  -  APO,  New  York. 

1 

9100 

USAF  -  Tinker  Air  Force  Base 

12 

9100 

U.S.  Army 

S 

9100 

U.S.  Navy 

9 

9100 

National  Aeronautics  &  Space  Administration 

4 

9190 

BSDA  Department  of  Commerce 

1 

9190 

Small  Business  Administration 

6 

9190 

U.S.  Public  Health  Service 

1 

92 

9200 

STATE  GOVERNMENTS 

State  of  Illinois 

1 

28 

2.9 

9200 

State  of  Indiana 

2 

9200 

State  of  mi ch i gan 

20 

9200 

State  of  Tennessee 

5 

19 

1929 

1  931 
1951 

ORDNANCE  AND  ACCESSORIES 

Ammunition  Except  for  Small  Arms  1 
Tanks  ft  Tank  Components  1 
Small  Arms  1 

3 

.3 

22 

2262 

TEXTILE  MILL  PRODUCTS 

Finishers  of  Broad  Woven  Fabrics  of  Man- 

Made  and  Silk  1 

1 

.1 

26 

2654 

PAPER  AND  ALLIED  PRODUCTS 

Sanitary  food  Containers 

1 

1 

.  1 

27 

2721 

PRINTING,  PUBLISHING,  AND  ALLIED  INDUSTRIES 

Periodicals:  Publishing,  Publishing,  and 
Printing 

13 

13 

1  .3 

28 

2813 

CHEMICALS  AND  ALLIED  PRODUCTS 

Industrial  Gases 

2 

15 

1.5 

2819 

Industrial  Inorganic  Chemicals 

1 

2821 

Plastics  Materials,  Synthetic  Resins,  8 

NONVULCAN 1  ZABLE  ELASTOMERS 

2 

2824 

Synthetic  Organic  Fibers,  Except  Cellulosic 

1 

2833 

Medicinal  Chemicals  and  Botanical  Products 

9 

29 

291  1 

PETROLEUM  REFINING  ANO  RELATED  INDUSTRIES 

Petroleum  Ref ining 

7 

7 

.7 

32 

3229 

STONE,  CLAY,  GLASS,  AND  CONCRETE  PRODUCTS 

Pressed  and  Blown  Glass  and  Glassware 

3 

9 

.» 

3291 

Abrasive  Products 

6 

*  Standard  Industrial  Classification  Manual  (SIC),  Executive  Office  of  the  President,  Bureau  of  the  Budget,  i9€7. 


SEE  APPENDIX,  PA8E  A- 14 


27 


FI  SURE  23 


SIC 

INDUSTRY 

NO. 


PRIMARY  METAL  INDUSTRIES 

Blast  Furnace  (Unciuding  Coke  ovens), 

Steels  works,  A  Rolling  mills 
Electrometallurgical  Products 
Gray  Iron  Foundries 
Steel  Foundries 

Primary  Smelting  and  Refining  of  Lead 
Primary  Production  of  Aluminum 
Primary  Smelting  A  Refining  of  Nonferrous 
Metals 

Secondary  Smelting  A  Refining  of  Nonferrous 
Metals 

Rolling,  Drawing,  and  Extruding  of  coprer 
Nonferrous  Castings 
Iron  and  Steel  Forgings 


FABRICATED  METAL  PRODUCTS,  EXCEPT 
ORDNANCE,  MACHINERY,  AND  TRANSPORTATION 
EQU I  PARENT 

Metal  cans 

Hand  and  Tools,  Except  machine  tools  and 

HAND  SAWS 

Hardware 

Fabricated  Plate  Work  (Boiler  Shops) 

Sheet  Metal  Work 

Screw  Machine  Products 

Bolts,  Nuts,  Screws,  Rivets  ano  Washers 

Metal  Stampings 

Electroplating,  Plating,  Polishing, 
Anodizing  and  Coloring 

Metal  Shipping  Barrels,  Drums,  Kegs,  and 
Pails 

Valves  b  Pipe  Fittings,  Except  Plumbers’ 
Brass  Goods 
Collapsible  Tubes 
Fabricated  Metal  Products 


BY  SIC 
INDUSTRY 
NO. 


NUMBER  OF  INQUIRIES 


BY  SIC 
MAJOR  6R0UP 
NO. 


MACHINERY.  EXCEPT  ELECTRICAL 

Steam  Engines;  Steam,  Gas,  and  Hydraulic 

Turbines;  and  Steam,  Gas,  ano  Hyoraulic 

Turbine  Generator  Set  Units 

Internal  Combustion  Engines 

Farm  Machinery  and  Eouipment 

Oil  Fielo  Machinery  ano  Equipment 

Elevators  ano  Moving  Stairways 

Hoists,  Industrial  cranes,  ano  Monorial  Systems 

Machine  Tools,  Metal  Cutting  Types 

Machine  Tools,  Metal  Forming  Types 

Special  Dies  and  Tools,  Die  Sets  ,  Jigs  and 

F I XTURES 

Machine  Tool  Accessories  and  Measuring  Devices 

Metalworking  Machinery,  Except  Machine  Tools; 

and  Power  Driven  hand  Tools 

Fooo  Products  Machinery 

Special  Inoustrv  Machinery 

Pumps,  Air  Gas  Compressors,  ano  Pumping 

EOu i pment 

Ball  and  Holler  Bearings 

Blowers  ano  Exhaust  Ventilation  Fans 

Mechanical  Power  Transmission  Equipment, 

Except  Ball  and  Roller  Bearings 
Industrial  Process  Furnaces  ano  Ovens 
General  Industrial  Machinery  and  Eouipment 
Tvpewr  iters 

Calculating  ano  Accounting  Machines,  Except 
Electronic  Computing  equipment 


FIIUII  »  (cent.) 
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(  , 

.  w 


$1  c 

INDUSTRY 

NO. 


BY  SIC 
INDUSTRY 
NO. 


NUMBER  OF  INQUIRIES 


BY  SIC 

MAJOR  GROUP 
NO. 


MACHINERY,  EXCEPT  ELECTRICAL  (cont.) 

Off  icc  Mach i ne s 

Commercial  Laundry,  Dry  Cleaning, 

ano  Pressing  Machines 

Air  Conditioning  Equipment  and 

Commercial  and  Industrial  Refrigeration 

Machinery  and  Equipment 

Miscellaneous  Machinery,  Except 

Electrical 


ELECTRICAL  MACHINERY,  EQUIPMENT, 

AND  SUPPLIES 

Electric  Measuring  Instruments  and 
Test  Equipment 

Switchgear  and  Switchboard  Apparatus 
motors  and  Generators 
industrial  Controls 
Carbon  and  Graphite  Products 
Electrical  Industrial  Apparatus 
Electric  Lamps 

Current  -  carrying  Wiring  devices 

radio  and  Television  Receiving  Sets,  Except 

COMMUNICATION  TYPES 

radio  and  Television  Transmitting,  Signaling, 
and  detection  Equipment  ano  Apparatus 
Transmitting,  industrial,  and  Special 
Purpose  Electron  Tubes 
Electronic  Components  ano  Accessories 
Electrical  Equipment  for  Internal 
Combustion  Engines 


TRANSPORTATION  EQUIPMENT 

Motor  Vehicles 

Passenger  Car  Bodies 

Motor  Vehicle  Parts  and  accessories 

Aircraft  and  Missiles 

Aircraft  Engines  A  Engine  Parts  - 

missile  Eng i NES 

Aircraft  Parts  A  Auxiliary  Equipment  • 
Missile  Parts 

Ship  Building  and  Repairing 
Boat  Building  and  Repairing 
Locomotives  and  Parts 


PROFESSIONAL,  SCIENTIFIC,  ANO 

CONTROLL IN6  INSTRUMENTS:  PH0T08RAPHIC  AND 

OPTICAL  BOOOS:  BATCHES  AND  CLOCKS 

Engineering,  Laboratory,  and  Scientific 
and  Research  Instruments  and  Associated 

EOU I PMENT 

Automatic  Temperature  Controls 
Optical  Instruments  and  Lenses 
Orthopedic,  Prosthetic,  and  Surgical 
Appliances  and  Supplies 
Photographic  Equipment  and  Supplies 


WHOLESALE  TRADE 

Construction  and  Mining  Machinery  and 
EOU I PMENT 

Metals  and  Minerals 

BANK  INI 

National  Banks,  Members  or  the  Federal 
Reserve  System 


F I  BURE  23  ( cbr  t . ) 


NUMBER  OF  INQUIRIES 


SIC 


MAJOR 

SIC 

BY  SIC 

BY  SIC 

GROUP 

INDUSTRY 

INDUSTRY 

MAJOR  GROUP 

%  OF 

NO. 

NO. 

NO. 

NO. 

TOTAL 

73 

7311 

MISCELLANEOUS  BUSINESS  SERVICES 

Advert i s i ng  Asenc i es 

1 

34 

3.5 

7391 

Commercial  Research  and .Development 

Laborator  1  ES 

29 

7392 

Business,  Management,  Administrative 

AND  CONSULTING  SERVICES 

4 

82 

8211 

EOUCATIONAL  SERVICES 

Elementary  and  Secondary  Schools 

8 

42 

4.3 

8221 

Colleges,  Universities,  and  Professional 
Schools 

5 

8231 

Library  and  Information  Centers 

29 

86 

8611 

NONPROFIT  MEMBERSHIP  ORGANIZATIONS 

Business  Associations 

1 

5 

.5 

8621 

Professional  Membership  Organizations 

4 

89 

891 1 

MISCELLANEOUS  SERVICES 

Engineering  ano  Architectural  Services 

1  2 

1  7 

1  .8 

8921 

Nonprofit  Educational  ano  Scientific 

Research  Agenc i es 

5 

TOTALS 


982  100.0% 


PI  SURE  23  (eont. ) 


AIR  FORCE  MACH INABILITY  DATA  CENTER 


COMPANIES  t  AGENCIES  SUBMITT I HQ  INQUIRIES  TO  AFMDC 


October  1,  1664  - 


Asex  Corporation,  Mahwah,  N.J. 

Arorn ,  DR.  Robert  H.,  Millinoton,  N.J, 

ACF  Industries,  Inc.,  Albuqueroue,  N.M. 

Accurate  Bushing  Company,  Garwood,  N.J. 

Acraloc  Corporation,  Oak  Ridge,  Tenn. 

Adamas  Carbide  Corp.,  Kenilworth,  N.J. 

Adkins  &  Huminik,  Alexandria,  Va. 

Aerojet-General  Corporation,  Azusa,  Calif. 
Aerojet-General  Corporation,  Claremont,  Calif. 
Aerojet-General  Corpohation,  Downey,  Calif. 
Aerojet-General  Corporation,  Sacramento,  Calif. 
Aerojet-General  Corporation,  Dayton,  Ohio 
Aeronca  Inc.,  Middletown,  Ohio 
Aeroprojects  Inc.,  West  Chester,  Pa. 

Aeroouip  Corporation,  Jackson,  Mich. 

Aeroouip  Corporation,  Van  Wert,  Ohio 
Aerospace  Corporation,  San  Bernaroino,  Calif. 

Aerospace  Research  Applications  Center, 

Bloomington,  Ind. 

American  Institute  of  Mining  Metallurgical  & 

Petroleum  Engineers,  New  York,  N.Y. 

Air  Force  Heaoouarter,  Washington,  D.C. 

Air  Force  Representative,  The  Martin  Co., 

Denver,  Colo. 

Airesearch  Manufacturing  Company,  Phoenix,  Ariz. 
Airesearch  Manufacturing  Company,  Los  Angeles,  Calif. 
Allegheny-Ludlum  Steel  Corp.,  Dunkirk,  N.Y. 
Allegheny-Luolum  Steel  Corp.,  Pittsburgh,  Pa. 

Alliance  Tool  Company  Inc.,  St.  Louis,  Mo. 

Allied  Chemical  Corp.,  Morristown,  N.J. 

Allis-Chalmers  Manufacturing  Company,  Milwaukee,  Wise. 
Allis-Chalmers  Manufacturing  Company,  Norwood,  Ohio 
Altamil  Corporation,  Chambers  Aircraft  Div., 
Shelbyville,  Ind, 

Aluminum  Company  of  America,  Lafayette,  Ind. 

Aluminum  Company  of  America,  Pittsburgh,  Pa. 

Aluminum  Smelters  Research  Institute,  Chicago,  III. 

>  American  Airlines  Inc,,  Tulsa,  Okla, 

American  Bosch  Arma  Corporation,  Springfield,  Mass. 

!  American  Brake  Shoe  Company,  Elyria,  Ohio 
American  Cyanamid  Company,  Sanford,  Me. 

American  Heller  Corporation,  Detroit,  Mich. 

American  Institute  of  Aeronautics,  Los  Angeles,  Calif. 
American  Laundry  Machinery  Industries,  Cincinnati,  Ohio 
American  Machine  ft  Foundry  Co.,  York,  Pa. 

American  Machinist,  Cleveland,  Ohio 
American  Saw  A  Manufacturing  company,  East  Longmeadow, 
Mass. 

American  Society  For  Metals,  Metals  Park,  Ohio 
American  Society  of  Tool  a  Manufacturing  Encineers, 
Dearborn,  Mich. 

American  Tool  Works,  Cincinnati,  Ohio 
American  Welding  A  Manufacturing  Co.,  Warren,  Ohio 
Ames  Laboratory,  Ames,  iowa 
Ametek  Inc,,  Sellersville,  Pa. 

Ammunition  Procurement  A  Supply  Agency,  Joliet,  III. 
Ampco  Metal  Inc.,  Milwaukee,  Wise. 

Amphenol  Corporation,  Chicago,  III. 

Anderson  Brothers  Manufacturing  Co.,  Rockford,  III. 
Andrews  Air  Force  Basc,  Washington,  D.C. 

Anqcut  Engineering  Company,  Elk  Grove  Village,  III. 

Apex  Corporation,  Indianapolis,  Ind. 

API  Corporation,  Miami,  Fla. 

Argonne  National  Laboratory,  Argonne,  III. 

Arizona,  University  of,  Tucson,  Ariz. 

Arkwin  Industries  Inc.,  Westrury,  N.Y. 

Armco  steel  Corporation,  Baltimore,  Mo. 

Armco  Steel  Corporation,  Cincinnati,  Ohio 
Armco  Steel  Corporation,  Midoletown,  Ohio 
Armco  Steel  Corporation,  Torrance.  Calif. 

Armstrong  Blum  Mfg.  Company,  Cincinnati,  Ohio 
Army  procurement  district,  Chicago,  III. 


January  31,  1966 


ARO,  Inc.,  Arnold  Air  Force  Station,  Tenn. 

Arrow  Gear  Company,  Downers  Grove,  III. 

Arrowsmith  Tool  A  Mfg.  Corp.,  Los  Angeles,  Calif. 
Astrosystems  International  Inc.,  Rockaway,  N.J. 
Atlantic  Research  Corporation,  Gainsville,  Va. 
Atlantic  Richfield  Company,  Philadelphia,  Pa. 
Atlas  Alloys,  Cleveland,  Ohio 
Automation  Accessories  Inc.,  Cincinnati,  Ohio 
Automation  Accesories  Inc.,  Dayton,  Ohio 
Automation  Industries  Inc.,  Abilene,  Tex. 
Automotive  Servicenter  Inc.,  Baltimore,  Md. 

Avco  Corporation,  Stratford,  Conn. 

Avco  Corporation,  Richmond,  Ind. 

Avco  Corporation,  Wilmington,  Mass. 

Avco  Corporation,  Coldwater,  Ohio 
Avco  Corporation,  Nashville,  Tenn. 

Avey  Machine  Tool  Company,  Covington,  Ky. 

Avildsen  Tool  &  Machines  Inc.,  New  York,  n.Y. 

Bachan  Manufacturing  Co.,  Pompano  Beach,  Fla. 
Backer  Tool  &  Die,  Cincinnati,  Ohio 
Badger,  F.  Sidney,  Woodland  Hills,  Calif. 

Badgett  ft  Smith  Associates  Inc.,  Cincinnati,  Ohio 
Baker  Oil  Tools  Inc.,  Los  Angeles,  Calif. 
Baldwin-Lima-Hamilton,  Burnham,  Pa. 

Battelle  Memorial  Institute,  Columbus,  Ohio 
Battelle  Memorial  Institute,  Richland,  Wash. 
Battelle  Memorial  Institute,  Los  Angeles,  Calif. 
Bausch  ft  Lomb  Incorporated,  Rochester,  N.Y. 

BDSA  Department  of  commerce,  Washington,  D.c. 
Beech  Aircraft  Co.,  Wichita,  Kan. 

Bell  Helicopter  Company,  Ft.  Worth,  Tex. 

Bell  ft  Howell  Research  Center,  Pasadena,  Calif. 
Bellows-Valvair  Corporation,  Cincinnati,  Ohio 
Beloit  Corporation,  Beloit,  Wise. 

Beloit  Eastern  Corporation,  Downington,  Pa. 

Bendix  Corporation  (The),  Detroit,  Mich. 

Bendix  Corporation  (The),  Southfield,  Mich. 

Bendix  Corporation  (The),  Kansas  City,  Mo. 

Bendix  Corporation  (The),  Teterboro,  n.j. 

Bendix  Corporation  (The),  Sidney,  N.Y. 

Bendix  Corporation  (The),  York,  Pa. 

Bendix  Corporation  (The),  South  BEiid,  Ind. 
Benedict-Miller  Inc.,  Lyndhurst,  N.j. 

Bennet  Technical  Services  Inc.,  Cincinnati,  Ohio 
Benrus  Watch  Company,  Waterbury,  Conn. 

Berco  Manufacturing  Company,  Waterbury,  Conn. 
Beryllium  corporat ion  of  America  (The), 

Reading,  Pa. 

Beryllium  Corporation  of  America  (The), 

Hazelton,  Pa. 

Besly-Welles  Corporation,  South  Beloit,  III. 
Besly-Welles  Corporation,  Cincinnati,  Ohio 
Bethlihem  Steel  Corporation,  Bethlehem,  Pa. 

Bigger  Company,  C.  M.,  Reading,  Ohio 
Black  ft  Decker  Mfg.  Co.,  Towson,  Mo. 

Bliss  Company,  E.  W. ,  South  Portland,  Me . 

Boeing  Company  (The),  Wichita,  Kan. 

Boeing  Company  (The),  New  Orleans,  La. 

Boeing  Company  (The),  Renton,  Wash. 

Boeing  Company  (The),  Seattle,  Wash. 

Boeing  Company  (The),  Philadelphia,  Pa. 

Boeing  Company  (The),  Auburn,  Wash. 

Bomar  Company,  Cincinnati,  Ohio 
Booz  Allen  Applied  Research  Inc.,  New  York,  N.y. 
Borg-Warner  Corpoiation,  Fremont,  Ohio 
Borg-Warner  Corporation,  Chicago,  III. 

Bostrom  Corporation,  Milwaukee,  Wise. 

Brao  Foote  Gear  Works  Inc.,  Cicero,  III. 

Brands  Machining  Company,  Portland,  Pa. 

Brass  ft  Bronze  Insiitute,  Chicago,  III. 
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Bridgeport,  University  of,  Bridgeport,  Conn. 

Briggs  A  Stratton  Corporation,  Milwaukee,  Wise. 

Brigham  Young  University,  Provo,  Utah 
Brooks  A  Perkins  Inc.,  Detroit,  Mich. 

Brown  A  Root  Inc.,  Houston,  Tex. 

Brown  A  Sharpe  Manufacturing  Co.,  Dayton,  Ohio 
Brubaker  Tool  Corporation,  Millerssurg,  Pa. 

Brunswick  Corporation,  Muskegon,  Mich. 

Brush  Beryllium  company  (The),  Hayward,  Calif. 

Brush  Beryllium  Company  (The),  Cleveland,  Ohio 
Brush  Beryllium  Company  (The),  Elmore,  Ohio 
Buckeye  Foundry  Company,  Cincinnati,  Ohio 
Buoo  Company,  Newark,  Dela. 

Buerk  Tool  A  Machine  Corporation,  Buffalo,  N.Y. 

Buhr  Machine  Tool  Company,  Detroit,  Mich. 

Bullard  Company, (The) ,  Bridgeport,  Conn. 

Bunker-Ramo  Corporation,  Cleveland,  Ohio 
Burgess-Norton  Manufacturing  Co.,  Geneva,  III. 
Burgmaster  Corporation,  Cincinnati,  Ohio 
Burndy  Corporation,  Norwalk,  Conn. 

Burson  Marsteller  Associates,  New  York,  N.Y. 

Cadillac  Gage  Company,  Roseville,  Mich. 

California  State  Prison,  San  Quentin,  Calif. 

California  General  Inc.,  Chula  Vista,  Calif. 

Camcar  Screw  A  Manufacturing  Co.,  Rockford,  III. 
Cameron  Iron  works,  Houston,  Tex. 

Carborunoum  Company  (The),  Niagara  Falls,  N.Y. 

Carlisle  Chemical  Works  Inc.,  Reading,  Ohio 
Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 
Carpenter  Steel  Company  (The),  Reading,  Pa. 

Carr  Tool  Company,  Norwood,  Ohio 

Carrier  Air  Conditioning  Co.,  Syracuse,  N.Y. 

Caterpillar  Tractor  Company,  Decatur,  III. 

Caterpillar  Tractor  Company,  Peoria,  III. 

Cavitron  Ultrasonics,  Inc.,  Long  Islano,  N.Y. 

COS  Engineering  Inc.,  Santa  Clara,  Calif. 

Ccemco,  Cincinnati,  Ohio 

Celanese  Fibers  Company,  Narrows,  Va. 

Central  Machine  Works,  Indianapolis,  Ind. 

Centro  Corporation,  Dayton,  Ohio 
Central  Fabricators  Inc.,  Cincinnati,  Ohio 
Chamberlain  Manufacturing  Corporation, 

Waterloo,  Iowa 

Chandler  Evans  Inc.,  West  Hartford,  Conn. 

Chase  Brass  A  copper  Co.,  Solon,  Ohio 
Chase  Manhattan  Bank,  New  York,  N.Y. 

Chicago  Cutting  Die  Company,  Chicago,  III. 

Chicago  Procurement  Detachment,  Chicago,  III. 

Chrysler  corporation,  New  Orleans,  La. 

Chrysler  Corporation,  dearborn,  Mich. 

Chucking  Machine  Products  Inc.,  Franklin  Park,  III. 
Cincinnati  Lathe  A  Tool  Company,  Cincinnati,  Ohio 
Cincinnati  Mill ing  Machine  Company  (The), 

Cincinnati ,  Ohio 

Cincinnati  Mine  Machinery  Co.,  Cincinnati,  Ohio 
Cincinnati  Shaper  Company,  Whitewater,  Ohio 
Cincinnati  Sub-Zero  Products  Inc.,  Cincinnati,  Ohio 
Cincinnati,  University  of,  Cincinnati,  Ohio 
Citrus  College,  Azusa,  Calif. 

Clearinghouse  for  Federal  Scientific  A  Technical 
Information,  Springfield,  Va, 

Cleveland  Automatic  Machine  Tool  Co.,  Cincinnati,  Ohio 
Cleveland  Pneumatic  Tool  Co.,  (The),  Cleveland,  Ohio 
Cleveland  Twist  Drill  Company,  Cleveland,  Ohio 
Clivite  Corporation,  Cleveland,  Ohio 
Climco  Products  Inc.,  Cincinnati,  Ohio 
Cobalt  Information  Center,  Columbus,  Ohio 
Collins  Radio  Company,  Ceoar  Ratios,  Iowa 
Collins  Radio  Company,  Dallas,  Tek. 

COLT  INDUSTRIES  INC.,  BELOIT,  WlSC. 

COMSTOCK  A  WCSCOTT  INC.,  CAMBRIDGE,  MASS. 

Concoro-Renn  Company,  Cincinnati,  Ohio 

CONTINENTAL  AVIATION  A  ENGINEERING  CORP., 

Detroit ,  Mich. 

Continental  Aviation  A  Engineering  Corp., 

Toleoo,  Ohio 

Continental  Copper  A  Steel  Co.,  Braegvrn,  Pa. 


Contihental-Emsco  Company,  Garland,  Tex. 

Continental  Motors  Corporation,  Muskegon,  Mich. 
Continental  Tool  Company,  Detroit,  Mich. 

Controls  Company  of  America,  Jacksonville,  Ark. 
Conver  Steel  A  Wire  Co.  Inc.,  New  York,  N.Y. 

Coors  Co.,  Inc.,  H.  F.,  Inglewood,  Calif. 

Coons  Porcelain  Company,  Golden,  Colo. 

Corhart  Refractories  Company,  Buchannon,  W.  Va. 
Cornell  Aeronautical  Laboratory  Inc.,  Buffalo,  N.Y. 
Corning  Glass  works,  Corning,  N.Y. 

Corplan  Associates,  Chicago,  III. 

Craftneeds  Inc.,  Cincinnati,  Ohio 
Crane  Co.,  New  Castle,  Pa. 

Crucible  Steel  company  of  America,  Cincinnati,  Ohio 
Crucible  Steel  Company  of  America,  Pittsburgh,  Pa. 
Cummins  Engine  Company  Inc.,  Columbus,  Ind. 
Curtiss-Wright  Corp.,  Caldwell,  N.J. 

Curtiss-Wright  corp.,  Wood-Ridge,  N.J. 
Curtiss-Wright  Corp.,  Buffalo,  N.Y. 

Custom  Tooling  Co.,  Cincinnati,  Ohio 
Cyclops  Corporation  (Universal  Cyclops), 
Bridgeville,  Pa. 

Dalmo  Victor  Company,  Belmont,  Calif. 

Data  Information  Gathering  Service,  Palo  Alto, 

Calif . 

Davewood  Supply  Company,  Rockford,  III. 

Dayton  Malleable  Ibon  Co.,  Oayton,  Ohio 
Dayton  Research  institute,  University  of,  Dayton, 
Ohio 

Deere  A  Company,  Moline,  III. 

Defense  Ceramic  Information  Center,  Columbus, 

Ohio 

Del  Machine  A  Welding  Works  Inc,,  Houston,  Tex. 
Depuv  Manufacturing  Company,  Warsaw,  Ino. 

Detroit  Broach  A  Machine  Co.,  Rochester,  Mich. 
Deutsch  Company,  Los  Angeles,  Calif. 

Diamond  Alkali  Company,  Paynesyille,  Ohio 
Diamond,  Tools  A  Abrasives  Inc.,  Jupiter,  Fla. 
Diamonite  Products  Manufacturing  Co.,  Shrcve,  Ohio 
D-K  Products  (Div.  Symington  Wayne  Corp.), 

Chicago,  III. 

D-M-E  Corporation,  Detroit,  Mich. 

Do-All  Company,  Dei  Plaines,  III. 

Dover  Corporation,  Louisville,  Ky. 

Dover  Corporation,  Cincinnati,  Ohio 
Dow  Chemical  Company  (The),  Denver,  Colo. 

Dow  Chemical  Company  (The),  Golden,  Colo. 
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DuPont  ocNcmours  •  Co.  Inc.,  E.  I.,  Wilmington,  Del 
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General  Motors  Corporation,  Frigidaire  Division, 
Dayton,  Ohio 

General  Motors  Corporation,  Inland  Manufactur  ino 
Dayton,  Ohio 

General  Motors  Corporation,  Milwaukee,  Wise. 

General  Precision  Aerospace  Technical  Information 
Center,  Little  Falls,  N.J. 
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General  Transducer  Company ,  Santa  Clara,  Calif. 
Geometric  Tool  Company,  New  Haven,  Conn. 

George's  Screw  Prooucts,  Franklin  Park,  III.. 
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Hystea  Company,  Danville,  III. 
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International  Business  Machines  Corp.,  Yorktonn  Heights, 
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jdddon  Valve,  Cincinnati,  Omid 

KOI  Company,  Cincinnati,  Ohio 
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Menasco  Manufacturing  Company,  Ft.  Worth,  Tex. 
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Metal-Mation  Inc.,  South  Bend,  Ino. 
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Monsanto  Research  Corporation,  Miamisburg,  Ohio 
Monsanto  Research  Corporation,  Hartford,  Conn. 
Montgomery  Co.,  H.  A.,  Detroit,  Mich. 

Moog,  Inc.,  East  Aurora,  N.Y. 

Morehead  State  University,  Morehead,  Ky. 

Monform  Tool  Company,  Cincinnati,  Ohio 
Morgen  Design,  Inc.,  Cincinnati,  Ohio 
Morris  ft  Company,  E.  K.,  Cincinnati,  Ohio 
Morris  Machine  Co.  Inl.^  Indianapolis,  ino. 

Morse  Twist  Drill  ft  Machine  Co.,  Chicago,  III. 

Morwear  Tools  Inc.,  Cincinnati,  Ohio 
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Motorola  Inc.,  Scottsdale,  Ariz. 
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Cleveland,  Ohio 

National  Water  Lift  Company,  Kalamazoo,  Mich. 
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North  American  Rockwell  Corp.,  Anaheim,  Calif. 
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North  American  Rockwell  Corp.,  Inglewood,  Calif. 
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North  American  Rockwell  Corp.,  Tulsa,  Okla. 

North  Carolina  State  University,  Raleigh,  N.C. 
North  Hartford  High  School,  Pylesville,  Md. 
Northeastern  University,  Boston,  Mass. 

Northrop  Norair,  Hawthorne,  Calif. 

Northrop  Ventura,  Newbury  Park,  Calif. 

Norton  Company,  Worcester,  Mass. 

NRC  Equipment  Corporation,  Newton,  Mass. 

Nuclear  Metals,  Inc.,  West  Concord,  Mass. 
Numerical  Control  ft  Computer  Services,  Cleveland 
Ohio 

Nu  Tec  Engineering  Corporation,  Warren,  Mich. 
Nu-Tool  Saw  Service,  Inc.,  Detroit,  Mich. 

OK  Tool  Company,  Milford,  N.H. 

Oakes  Corporati on,  E.  T.,  Lung  Island,  N.Y. 

OBERG  MANUFACTUR I NG  COMPANY,  INC.,  FREEPORT,  Pa. 

Ohio  State  University  (The),  Columbus,  Ohio 
Oklahoma  State  University,  Stillwater,  Okla. 

Olin  Dixson  Corporation,  Coffeeville,  kan. 

Oliver  Machinery  Company,  Grand  Rapids,  Mich. 
Ontario  Corporation,  Muncie,  Ind. 

Oregon  Technical  Institute,  Klamath  Falls,  Ore. 
Otis  Elevator  Company,  Yonkers,  N.Y. 
Owens-Illinois,  Inc.,  Columbus,  Ohio 

Pacific  Scientific  Company,  Anaheim,  Calif. 

Packer  Consulting  Associates,  Naperville,  III. 
Panda  Products,  Cincinnati,  Ohio 
Peabody  Industries,  Peabody,  Mass. 

Peck,  Paul  H.,  Brockton,  Mass. 

Penn  Nuclear  Corporation,  Penn,  Pa. 

Pennsylvania  State  University,  University  Park, 
PA. 

Penta  Technical  College,  Perrysburg, Oh i o 
Pesco  Products,  Beoford,  Ohio 
Phelps-Dodge-Copper  Products  Corp.,  Elizabeth, 

N.  J. 

Philadelphia  Naval  Shipyard,  Philadelphia,  )a. 
Philco  Corporation,  Lawndale,  Calif.. 

Philco  Corporation,  Newport  Beach,  Calif. 
Picatinny  Arsenal,  Dover,  N.J. 

Pipe  Machinery  Company,  Cleveland,  Ohio 
Pittsburgh  Plate  Glass  Co,,  Pittsburgh,  Pa. 
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Planet  Products  Corporation,  Cincinnati,  Ohio 
Point  Park  College,  Pittsburgh,  Pa. 

Polymet  Corporation,  Cincinnati,  Ohio 

Pratt  a  Whitney  Aircraft,  East  Hartford,  Conn. 

Pratt  A  Whitney  Aircraft,  North  Haven,  Conn. 

Pratt  A  Whitney  Aircraft,  West  Palm  Beach,  Fla. 
Pratt  A  Whitney  Corporation,  W.  Hartforo,  Conn. 
Pratt  A  Whitney  Corporation,  Cuoahy,  Calif. 
Precision  Castparts  Corp.,  Portlano,  Ore. 

Prec i si  on  Mach i ne  A  Tool,  Inc.,  Vancalia,  Ohio 
Prec i s i on  Mechan i cs  Inc.,  Cincinnati,  Ohio 
Prestol  i  te  Company  (The),  Decatur,  Ala. 

Prisock  Associates,  John,  Cincinnati,  Ohio 
Procter  A  Gamble  Company,  Cincinnati,  Ohio 
Pruyne  Company,  San  Oiego,  Calif. 

Purdue  University,  !Vest  Lafayette,  Ino. 

RGF  Corporation,  El»ooo,  I  no. 

RAO  I  O  CORPORAT  I  ON  OF  AMERICA,  CAMDEN,  N.J. 

Rad i o  Corporat i on  of  America,  Princeton,  N.J. 

Rad i o  Corporat i on  of  America,  Lancaster,  Pa. 

Radio  Engineering  Laboratories,  Long  Island,  N.Y. 
Raytheon  Company,  Waltham,  Mass. 

Raytheon  Company,  'Vayland,  Mass. 

Raytheon  Company,  Bristol,  Tenn. 

Reactive  Metals ,  Inc.,  Niles,  Ohio 
Redstone  Arsenal,  U.S.  Army  Missile  Command, 
Redstone  Arsenal,  Ala, 

Regents  of  the  University  System  of  Georgia, 
Atlanta,  Ga. 

Reliance  Electric  Company,  Ashtabula,  Ohio 
Remington  Arms  Company,  Inc.,  Bridgeport,  Conn. 
Republic  Steel  Corporation,  Cleveland,  Ohio 
Resources  Development  Corporation,  East  Lansing, 
Mich. 

Rex  Cha inbelt,  Inc.,  Downers  Grove,  III. 

Reynolds  Metals  Company,  Richmond,  Va. 

Ridings,  James  A.,  Pittsburg,  Kan. 

Rock  Islano  Arsenal,  Rock  island.  III. 

Rohr  Corporation,  Chula  Vista,  Calif. 

Rollway  Bearing  Company,  Syracuse,  N.Y. 

Roma  Corporation,  Indianapolis,  Ino. 
Roots-Connersville,  Blower  Div.,  Connersv i lle ,  Ino. 
Rust-Lick  Inc.,  Boston,  Mass. 

Ryerson  a  Son,  Inc.,  Joseph  T. ,  Chicago,  III. 

SKF  Industries,  Timonium,  Mo. 

sas  Machinery  Company,  Brooklyn,  N.Y. 

SAE  Steels,  Inc.,  Hudson,  Ohio 

San  Jose  State  College,  San  Jose,  Calif. 

Sanders  Associates,  Nashua,  N.H. 

Sanoia  Corporation,  Albuoueroue,  N.M. 

Satec  Corporation,  Grove  City,  Pa. 

Saunders  a  Co.  Inc.,  Alexander,  Colo  Spring,  N.Y. 
Schellens  True  Corporation,  Ivoryton,  Conn. 

Seattle  University,  Seattle,  Wash. 

Se i freat-Elstad  Machinery  Co.,  Cincinnati,  Ohio 
Setco  Industries  Inc.,  Cincinnati,  Ohio 
Seybold  Company,  Cincinnati,  Ohio 
Sheaffer  Pen  Company,  W.  A.,  Ft.  Madison,  Iowa 
Sheffer  Corporation  (The),  Cincinnati,  Ohio 
Sheffield  Corporation  (The),  Dayton,  Ohio 
Shwayoer  Chemical  Metallurgy  Corp.,  Detroit,  Mich. 
Sikorsky  Aircraft,  Stratford,  Conn. 

Siltronics  Inc.,  Oakmont,  Pa. 

Sinclair  Refining  Company,  Chicago,  III. 

Sinclair  Refining  Company,  Columbus,  Ohio 
Small  Business  Administration,  Chicago,  III. 
Snap-On-Tools  Company,  Kenosha,  Wise. 

Sonnet  Tool  a  Mfg.  Co.,  Hawthorne,  Calif. 

South  Chester  Corporation,  Lester,  Pa. 

South  Shore  Tool  a  Development  Inc.,  Mentor,  Ohio 
Southern  Automatics  Inc.,  Cincinnati,  Ohio 


Southern  Illinois  University,  Carbondale,  III. 
Southwest  Research  Institute,  San  Antonio,  Tex. 
Special  Machine  Company,  Rockford,  III. 

Sperry  Rand  Corporation,  Clearwater,  Fla. 

Sperry  Rand  Corporation,  Detroit,  Mich. 

Sper$y  Rand  Corporation,  Jackson,  Miss. 

Sperry  Rano  corporation,  Troy,  Mich. 

Sperry  Rano  Corporation,  Bristol,  Tenn. 

Sperry  Rand  Corporation,  Salt  Lake  City,  Utah 
Spinoletop  Research,  Lexington,  Ky. 

Springfielo  Armory,  Springfield,  Mass 
St.  Joseph  Lead  Company,  Monaca,  Pa. 

Standard  Oil  Company-Ohio  (The),  Cleveland,  Ohio 
Standard  Pressed  Steel  Co.,  Jenk intown.  Pa. 

Stark  Industrial  Supply  Company,  Canton,  Ohio 
Statham  Instruments,  Oxnard  Calif. 

Steel  Magazine,  Cleveland,  Ohio 
Sterling  Faucet  Company,  Morgantown,  W.  Va. 

Sterling  Grinding  Wheel  Co.,  Tiffin,  Ohio 
Sterling  Instrument,  Mineola,  N.Y. 

Stevens  Institute  of  Technology,  Hoboken,  N.J. 
Strasmann  Machinery  Corporation,  Long  Beach,  Calif. 
Stuart  Oil  Co.,  Ltd.,  D.  A.,  Chicago,  III. 

Studebaker  Corporation,  Dunbar,  W.  Va. 

Styre/Pak,  Newton,  Iowa 

Sun  Oil  Company,  Cincinnati,  Ohio 

Sun  Oil  Company,  Marcus  Hook,  Pa. 

Sun  Shipbuilding  a  Dry  Dock  Co.,  Chester,  Pa. 
Sundstrand  Corporation,  Sunostrand  Aviation, 
Rockford,  III. 

Sunostrand  Corporation,  Sundstrand  Machine  Tool  Co., 
Belvidere,  III. 

Sylyania  Electric  Products,  Inc.,  Salem,  Mass. 
Sylvestre  Screw  Company,  Providence,  R.  I. 

Systems  Research  Labs.,  Dayton,  Ohio 


TRW  Inc.,  Cleveland,  Ohio 
TRW  Inc.  ,  Danville,  Pa. 

TRW  Inc.,  Lebanon,  Tenn. 

Taft  Engineering  Center,  Cincinnati,  Ohio 
Taylor  Forge  Inc.,  Chicago,  III. 

Technical  Consultants  Inc.,  Huntington,  W.  Va. 
Technical  Equipment  Sales  Co.,  Cincinnati,  Ohio 
Technical  a  Trade  Training  Center,  Westbury,  N.Y. 
Tecumseh  Products  Company,  Ann  Arbor,  Mich. 
Teledyne  Inc,  Wah  Chang,  Glen  Cove,  N.Y. 

Teledyne  Inc.,  Allvac  Metals,  Monroe,  N.C. 
Teledyne  Inc.,  Firth  Sterling,  Pittsburgh,  Pa. 
Teledyne  Inc.,  Vasco,  Latrobe,  Pa. 

Teledyne  Inc*,  Automated  Specialties, 
Charlottesville,  Va, 

Teleflex  Inc.,  North  Wales,  Pa. 

Teletype  Corporation,  Skokie,  III. 

Tennessee,  University  of,  Knoxville,  Tenn. 

Texaco  Inc.,  Beacon,  N.Y. 

Texaco  Inc.,  Cincinnati,  Ohio 
Texas  Instruments  Inc.,  Dallas,  Tex. 

Texas,  University  of,  Austin,  Tex. 

Therm  Inc.,  Ithaca,  N.Y. 

Thiokol  Chemical  Corp.,  Denville,  N.j. 

Thompson  Company,  John  I.,  Washington,  D.C. 

Timken  Roller  Bearing  Company,  Canton,  Ohio 
Tinker  Air  Force  Base,  Oklahoma  City,  Okla. 

Tipp  Machine  a  Tool  Inc.,  Tipp  City,  Ohio 
Tippett  Incorporated,  Chicopee  Falls,  Mass. 

Ti tanium  Metals  Corporation  of  America, 

New  York,  N.Y. 

T i tan ium  Metals  Corporation  of  America, 

Toronto,  Ohio 

Tool  Sales  a  Service,  Cincinnati,  Ohio 
Tool  Steel  Gear  a  Pinion  Co.  (The),  Cincinnati, 
Ohio 
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Toulon  High  School,  Toulon,  III. 

Towmseno  Company,  Santa  Ana,  Cal  ip. 

Tnaug  Strohu  Corporation,  Plainview,  N.y. 

TRI  Industries  Inc.,  Terre  Haute,  Ind. 

TRI-D  Corporation,  Plainville,  Conn. 

Tru-Cut  Machine  Corporation,  Cincinnati,  Ohio 
Tyco  Laroratories,  Waltham,  Mass. 

Tyler  Corporat ion,  Benson,  Minn. 

UTD  Corporation,  Athol,  Mass. 

U.S.  Army,  Production  Engineering  Division, 

Ft.  Belvoir,  Va. 

U.S.  Army,  Eogewooo  Arsenal,  Edgewooo  Arsenal,  Mo. 
U.S.  Army,  Production  Eouipment  agency, 

Rock  Island,  III. 

U.S.  Army,  weapons  command.  Rock  Island,  III. 

U.S.  Atomic  Energy  Commission,  Washington,  D.c. 
U.S.  Baird  Corporation,  Stratford,  Conn. 

U.S.  Defense  Supply  Agency,  Cincinnati,  Ohio 
U.S.  Department  of  Defense,  N.  Arlington,  Va. 

U.S.  Department  of  the  Interior,  Rolla,  Mo. 

U.S.  Department  of  Justice,  Washington,  D.C. 

U.S.  Marine  Corps.,  Cherry  Point,  N.C. 

U.S.  Naval  Avionics  Facility,  Department  of  Navy, 
Indianapolis,  Ind. 

U.S.  Missile  Center,  Mugu,  Calif. 

U.S.  Naval  Ordnance  Lab.,  White  Oak,  Mo. 

U.S.  Naval  ordnance  Test  Station,  China  Lake, 
Calif. 

U.S.  Naval  Post  Graduate  School,  Monterey,  Calif. 
U.S.  Naval  Underwater  Ordnance  Station,  Newport, 
R.l . 

U. S.  Steel  Corporation,  Monroeville,  Pa. 

Un ion  Carbide  Corporat i on ,  Indianapolis,  Ind. 

Union  Carbide  Corporation,  Kokomo,  Ind. 

Union  Carbioe  Cirporation,  Paducah,  Ky. 

Union  Carbide  Corporation,  Oak  Ridge  National 
Lab,  Oak  Ridge ,  Tenn. 

Union  Carbide  corporation,  YI2  Plant,  Oak  Rio&e, 
Tenn. 

United  Aircraft  Corporate  Systems  Center, 
Farmington,  Conn. 

united  Air  Lines,  San  Francisco,  Calif. 

LMIted  States  Borax  a  Chemical  Corp.,  New  York,  N.Y. 
United  State's  Liaison  Office,  Apo,  N.y. 

United  States  Time  Corporation,  Waterbury,  Conn. 
United  Technology  Center,  Sunnyvale,  Calif. 

Univac,  Roseville,  Minn. 

Universal-Cyclops  Specialty  Steel,  Bridgeville,  Pa. 
Universal  Technology  Corp.,  Dayton, 'Ohio 
Universal  Valve  Company,  Inc.,  Llizabeth,  N.J. 

Utah,  University  of,  Salt  Lake  City,  Utah 
Utah  State  University,  Logan,  Utah 

V. l.  Jewelry  Manufacturing  Corp.,  New  York,  N.y. 
Valeron  Corporation  (The),  Los  Angeles,  Calif. 
Valeron  Corporation  (The),  Indianapolis,  Ino. 

VALERON  CORPORATION  (THE)  ,  DAYTON,  OH  I  0 

Vi  t-UE  Program  for  Industry,  Schenectady,  N.Y. 

Van  Straaten  Chemical  Company,  Chicago,  III. 

Varo  Inc.,  Santa  Barbara,  Calif. 

Veeder-Root  Inc.,  Altoona,  Pa. 

Vermont  American  Corporation,  Louisvillf,  Ky. 

Viking  Forge  4  Steel  Company,  Albany,  Calif. 


Vinco  Corporation,  Detroit,  Mich. 

Virginia  Polytechnic  Institute,  Blacksburg,  Va. 

Vitro  Corporation  of  America,  West  Orange,  N.J. 

Vogt  Machine  Co.  Inc.,  Henry,  Louisville,  Ky. 
VR/Wesson  Company,  Cincinnati,  Ohio 

Walker  Company,  O.S.,  Worcester,  Mass. 

Walker  Grinding  Company,  Santa  Barbara,  Calif. 

Walmet  Corporation  (The),  Pleasant  Ridge,  Mich. 
Walmet  Corporation  (The),  Summitt,  N.J. 

Waltco  Engineering  Company,  Gardena,  Calif. 
Warner-Swasey  Company  (The),  Cleveland,  Ohio 
Warner-Swasey  Company  (The),  Lahr  Division, 
Cleveland,  Ohio 

Warren  Pumps,  Inc.,  Warren,  Mass. 

Watertown  Arsenal,  Watertown,  Mass. 

Watervliet  Arsenal,  Watervliet,  N.Y. 

Wayne  State  University,  Detroit,  Mich. 

Weatherhead  Company  (The),  Dayton,  Ohio 
Webco  Machine  Products,  Inc.,  Cleveland,  Ohio 
Weinman  Pump  Manufacturing  Co.  (The),  Columbus,  Ohio 
West  Milton  Precision  Tool  Co.,  Vandalia,  Ohio 
West  Virginia,  State  of,  Department  of  Commerce, 
Charleston,  W.  Va. 

Western  Electric  Company,  Inc.,  Omaha,  Neb. 

Western  Electric  Company,  Inc.,  Greensboro,  N.C. 
Western  Electric  Company,  Inc.,  Princeton,  N.J. 
Western  Electric  Company,  Inc.,  new  York,  N.Y. 
Western  Gear  Corporation,  Everett,  Wash. 

Western  Reserve  University,  Cleveland,  Ohio 
Westinghouse  Air  Brake  Company,  Peoria,  III. 
Westinghouse  Electric  Corp.,  Sunnyvale,  Calif 
Westinghouse  Electric  Corp.,  Buffalo,  N.Y. 
Westinghouse  Electric  Corp.,  Blairsville,  Pa. 
Westinghouse  Electric  Corp.,  Homewood,  Pa. 
Westinghouse  Electric  Corp.,  Philadelphia,  Pa. 
Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
Wheelabrator  Corporation,  Mishawaka,  inc. 

White  County  Machine  Shop,  Monticello,  Inc. 

Whitin  machine  Works,  Whitinsville,  Mass. 

Whittaker  Corporation,  La  mesa,  Calif. 

Whittaker  Corporation,  West  Concord,  Mass. 

Williams  Research  a  Engineering  Co.,  Walled  Lake, 
Mich. 

Wisconsin,  university,  Madison,  Wise. 

Wisconsin  State  University,  Platteville,  Wise. 
Withrow  Company,  Arthur  C. .  Los  Angeles,  Calif. 
Wolverine  Brass  Works,  Grand  Rapids,  Mich. 

World  Tool  a  Engineering  Co.,  Minneapolis,  Minn. 
Wright-Patterson  Air  Force  Base,  Manufacturing 
Technology  Division,  Wright-Patterson  AFB, 

Ohio 

Wright-Patterson  Air  Force  Base  Foreign  Disclosure 
Office,  Wright-Patterson  AFB,  Ohio 
Wright-Patterson  Air  Force  Base  Foreign  Technology 
Office,  Wright-Patterson  AFB,  Ohio 
Wyman-Gordon  company,  North  Grafton,  Mass. 
Wyman-Gordon  Company,  Worcester,  Mass. 

Xerox  Corporation,  Rochester,  N.Y. 

Zenith  Manufacturing  Company,  Oak  Park,  Mich. 

Zimney  Corporation,  Monrovia",  Calif. 
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Ati  Industries,  Escondido,  Calif. 

Accurate  Diamond  Tool  Corp.,  Hackensack,  n.J. 
adapto,  Goodyear,  Ariz. 

Alco  Products,  Inc.,  Schenectady,  N  .Y. 

Alexander  a  Associates,  Cincinnati,  Ohio 
Amacoil  Tool  Division,  Chicago,  III. 

Amberg  a  Usler,  Inc.,  East  Orange,  N.J. 

American  Bosch  Arma  Corp.,  Garden  City,  N.Y. 

American  Business  Development,  Los  Angeles,  Calif. 
American  Can  Company,  San  Francisco,  Calif. 

American  Can  Company,  Geneva,  N.Y. 

American  Iron  and  Steel  Inst.,  New  York,  N.Y. 

American  Oil  Company,  Chicago,  III. 

American  Oil  Company,  Whiting,  Ind. 

American  Tool  Company,  Kalazamoo,  Mich. 

Amtel,  Inc.,  Peabody,  Mass. 

Anzon  Company,  Inc.,  El  Monte,  Calif. 

Applied  Oceanics,  Los  Angeles,  Calif. 

Arizona  State  University,  Tempe,  Ariz. 

Arno  Adhesive  Tape,  Inc.,  Michigan  City,  Ind. 

Astro  Met  Associates,  Inc.,  Cincinnati,  Ohio 
Astro  Tech,  Inc.,  Minneapolis,  Minn. 

Atlas  Portable  Equipment  Co.,  Oak  Park,  Mich. 
Automation  Industries,  Inc.,  Sterling,  Va. 

Avco  Corporation,  Westboro,  Mass. 

Aviation  Week  a  Space  Technology,  New  York,  N.Y. 

Ball  Bros.  Research  Corp.,  Boulder,  Colo. 

Barber-Colman  Company,  Rockford,  III. 

Barry-Wehmi  ller  Company,  St.  Louis,  Mo. 

Bath  Iron  Works,  Bath,  Me. 

Bay  Swiss  Mfg.  Co.,  Inc.,  El  Segundo,  Calif. 

Bendix  Corp.,  Greenfield,  Mass. 

Booz  Allen  Applied  Research,  Inc.,  Independence,  Ohio 
Borg-Warner  Corporation,  Des  Plaines,  III. 

Bridgeport  Brass  Company,  Indianapolis,  Ind. 

Cadillac  Gage  Company,  Costa  Mesa,  Calif. 

California,  University  of,  Livermore,  Calif. 

Carlton  Machine  Tool  Company,  Cincinnati,  Ohio 
Chemcut  Corporation,  state  College,  Pa. 

Chicago  Pneumatic  Tool  Co.,  Utica,  N.Y. 

Chromalloy  American  Corp.,  West  Nyack,  N.Y. 

Cincinnati  Milling  Machine  Company  (The), 

Wilmington,  Ohio 

Cleco  Pneumat  i  c ,  Cincinnati,  Ohio 
Climax  Molybdenum  Co.,  New  York,  N.Y. 

COMMERCIAL  SCREW  PRODUCTS,  I  NC  .  ,  CLEVELAND,  Oh  I  0 
CONAX  CORPORAT  I  ON ,  BUFFALO,  N.Y. 

Control  Mechanisms  Inc.,  Philadelphia,  Pa. 

Copat  Corporation,  Beech  Grove,  Ind. 

Cordell  Associates,  Los  Angeles,  Calif. 

Cox  Manufacturing  Co.,  Inc.,  San  Antonio,  Tex. 

Cyclops  Corporation,  Pittsburgh,  Pa. 

Crane  Company,  Chicago,  III. 

DEA  Products,  Tempe,  Ariz. 

Dana  Corporation,  Richmond,  Ind. 

Dana  Corporation,  Toledo,  Ohio 
Danville  Metal  Stamping,  Danville,  III. 

De  Laval  Turbine,  Inc.,  Trenton,  N.J. 

Denver,  University  of,  Denver,  Colo. 

Deutsch  Company,  Banning,  Calif. 

Do  All  Cleveland  Company,  Cincinnati,  Ohio 
DuPont  Denemours  »  Co.,  E.I.,  Pompton  Lake,  N.J. 
Duriron  Company,  Inc.,  Dayton,  Ohio 
Dyna-Empire,  Inc.,  Long  Island,  N.Y. 

Dynamics  Corp,  of  America,  Garden  City,  N.Y. 


EAM  Inc.,  Skippak,  Pa. 

Eagle  Tool  a  Machine  Company,  Springfield,  Ohio 
Electro-Methods,  Inc.,  South  Windsor,  Conn. 
Electrofilm,  Inc.,  North  Hollywood,  Calif. 
Embosograph  Display  Mfg.,  Co.,  Chicago,  III. 

Engis  Equipment  Co.,  Morton  Grove,  III. 

FMC  Corporation,  Santa  Clara,  Calif. 

Federal  Mogul  Corp.,  Detroit,  Mich. 

Fiberex  Company,  Cleveland,  Ohio 

Fortner  Engineering  a  Mfg.,  Inc.,  Glendale,  Calif. 

Frecon  Engineering,  Cincinnati,  Ohio 

Gearcraft,  In;.,  Hazel  Park,  Mich. 

General  Dynamics  Corp.,  Pomona,  calif. 

General  Electric  Company,  Chicago,  III. 

General  Electric  Company,  W.  Burlington,  Iowa 
General  Electric  Company,  Oak  Park,  Mich. 

General  Electric  Company,  Milwaukee,  Wise. 

General  Manufacturing  Corp.,  Lodi,  N.J. 

General  Motors  Corporation,  Lansing,  Mich. 

Grand  Valley  State  College,  Allendale,  Mich. 
Grumman  Aircraft  Engrg.,  Glenarn,  Md. 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 

HARN I SCHFEGER ,  MILWAUKEE,  WlSC. 

Harrell  Holmes  Marketing,  Cincinnati,  Ohio 
Harrison  Manufacturing  Co.,  Tempe,  Ariz. 
Hayes-Albion  Corporation,  Hillsdale,  Mich. 

Hayes,  Max  S.  Vocational  High  School, 

Cleveland,  Ohio 

Hewlett-Packard  Co.,  Palo  Alto,  Calif. 

Hittman  Associates,  Inc.,  Columbia,  Md. 

Honeywell,  Inc.,  Hopkins,  Minn. 

Huyck  Metals  Company,  Milford,  Conn. 

ITT-Gilf illan,  Van  Nuys,  Calif. 

Illinois  Tool  works,  Inc.,  Elgin,  III, 

Industrial  Press,  Inc.,  New  York,  N.Y. 

Industrial  Tool  a  Machine  Co.,  Georg i av i lle ,  R.l. 
Industrial  Tectonics,  Inc.,  Compton,  Calif. 
International  Harvester  Company,  San  diego,  Calif. 
Itek  Corporation,  Lexington,  Mass. 

Jackup  Boat  Builders,  Inc.,  Braithwaite,  La. 

Janitrol  Aero,  Columbus,  Ohio 

Johnson,  Bill  Supply  Co.,  Phoenix,  Ariz. 

Joint  Vocational  School,  Springfield,  Ohio 
Jomico  Metal  Fabrication,  St.  Louis,  Mo. 

Kaminga  Manufacturing  Co.,  Grand  Rapids,  Mich. 
Kemper  Insurance  Co.,  New  York,  N.Y. 

Knolls  Atomic  Power  Lab.,  Niskayuna,  N.Y. 

LDR  Tool  Company,  Providence,  R.l. 

La  Salle  Steel  company,  Chicago,  III.  , 

Litwin  Company,  Cincinnati,  Ohio 

Machinery,  Wheaton,  III. 

Machinery  Sales  Company,  Los  Angeles,  Calif. 
McClellan  Air  Force  Base,  Sacramento,  Calif. 
Mechanical  Specialties,  Inc.,  Los  Angeles,  Calif. 
Medico  Industries,  Inc.,  Wilkes  Barre,  Pa. 

Michigan  Abrasive  Company,  Detroit,  Mich. 

Michigan  Technology  University,  Houghton,  Mich. 
Michigan  State  University,  East  Lansing,  Mich. 
Michigan  University,  Central,  Mt.  Pleasant,  Mich. 
Michigan  University,  Eastern,  Ypsilanti,  Mich, 
Michigan  University,  Northern,  Marquette,  Mich. 
Middletown  High  School,  Middletown,  Ohio 
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Miller ,  L.C.  Company,  Monterey  Park,  calif. 

Millers  Falls  Company,  Cincinnati,  Ohio 
Milwaukee  Gear  company,  Milwaukee,  Wise. 

Monitor  Boxart  Corp.,  Farmingdale,  L.I.,  N.Y. 
Montgomery  Elevator  Company,  Moline,  III. 

Motion  Indicating  Devices,  Inc.,  Buffalo,  N.Y. 

NASA,  Huntsville,  Ala. 

NASA,  Moffett  Field,  Calif. 

naval  Research  Office  of,  Washington,  O.C. 

New  Hampshire  Ball  Bearings,  Inc.,  Peterborough,  N.H. 
Nolte  Screw  Machine,  Cincinnati,  Ohio 
Northeast  Cutter  Service  Corp,,  Farmingdale,  N.Y. 
Northmont  School,  Clayton,  Ohio 

Ohio  College  of  Applied  Science,  Cincinnati,  Ohio 
Ohio  Screw  Products,  Inc.,  Elyria,  Ohio 
Onsrud  Machine  Works,  Niles,  III. 

Owens-Illinois,  Toledo,  Ohio 

P.E.  Development  Company,  Cincinnati,  Ohio 
Payer,  E.L.  Company,  Wenonah,  N.J. 

Perkin-Elmer  Corp.,  Danbury,  Conn. 

Pifer  Industries,  Inc.,  Durham,  N.C. 

Pioneer  Astro  Industries,  Inc.,  Harwood  Heights,  III. 
Pioneer  Broach  Company,  Los  Angeles,  Calif. 

Plastic  Moldings  Corp.,  Cincinnati,  Ohio 
Public  Health  Service,  Bethesda,  Md. 

Purex  Corporation  ltd.,  Anaheim,  calif. 

Quaker  Chemical  Corporation,  Conshohocken ,  Pa. 

Radio  Corporation  of  America,  Indianapolis,  Ino. 
Reeder  ft  Kline  Machine  Co.,  Inc.,  Carmel,  Ino. 

Rex  Chainbelt,  inc.,  Milwaukee,  Wise. 

Rhode  Island,  University  of,  Kingston,  R.l. 

Royal  Oak  Tool  Company,  Royal  Oak,  Mich. 

Ryan  Aeronautical  Company,  San  Diego,  Calif. 

Ryerson  ft  son,  Joseph  T.,  Cincinnati,  Ohio 

SCM  Corporation,  Orangeburg,  S.  C. 

S  ft  R  Tool  Corporation,  Dayton,  Ohio 
Saginaw  Valley  College,  Univ.  Center,  Mich. 

Sanders  Nuclear  Corp.,  Nashua,  N.H. 

‘San  Francisco  City  College,  San  Francisco,  Calif. 

SCHUTTE  AND  KOERTING  COMPANY,  BUCKS 'COUNTY ,  PA. 

Senco  Products,  Newtown,  Ohio 

Shape  Components,  Inc.,  Patterson,  N.J. 

Sigma  Machinery,  rosemont,  III. 

Simond  Saw  ft  Steel,  Fitchburg,  Mass. 

Small  Business  Admin.,  Denver,  Colo. 

Small  Business  Admin.,  Minneapolis,  Minn. 

Small  Business  Aomin.,  Cleveland,  Ohio 


Small  Business  Admin.,  Bala  Cynwyd,  Pa. 

Small  Business  Admin.,  Seattle,  Wash. 

Smith,  C.W.  Engineering  Co.,  Inc . , 1  Mad i son  Heights,  Mich. 
Southern  Research  Institute,  Birmingham,  Ala. 

SOUTHWORTH  MACHINE  COMPANY,  PORTLAND,  ME . 

Southwestern  City  School,  Grove  City,  Ohio 
Sperry  Rand  Corporation,  Phoenix,  Ariz. 

Sperry  rand  Corporation,  Great  Neck,  N.Y. 

Sperry  Rand  Corporation,  Long  Island  City,  N.Y. 

Standard  Oil  Co.,  Chicago,  III. 

Standard  Oil  Co.,  -  Ohio  (The),  Cincinnati,  Ohio 
State  of  Michigan,  East  Lansing,  Mich. 

Sundstrand  Corporation,  Syracuse,  N.Y. 

Sylvania  Electric  Products,  Waltham,  Mass. 

Sylvania  High  School,  Swanton,  Ohio 

Technology  Reports,  Chesterland,  Ohio 
Technical  Programming  Assoc.,  Inc.,  Smyra,  Ga. 

Teledyne  Company,  Brown  Engrg.  Co.,  Huntsville,  Ala. 
Teledyne  Company,  Cincinnati,  Ohio 
Tibbetts  Industries,  Inc.,  Camden,  Me. 

Triton  College,  Philadelphia,  Pa. 

Troyan-Kennedy  Company,  Cincinnati,  Ohio 
Tru-cut  Inc.,  Atlanta,  Ga . 

TRW,  Inc.,  Port  Clinton,  Ohio 
TRW,  Inc.,  Harrisburg,  Pa. 

Twin  City,  Arsenal,  New  Brighton,  Minn. 

U.S.  Air  Force,  APO,  N.Y. 

U.S.  Dept,  of  Commerce,  Washington,  D.C. 

U.S.  Naval  Applied  Science  Lab.,  Brooklyn,  N.Y. 

U.S.  Navy,  Washington,  D.C. 

UTD  Corporation,  Derby  Line,  Vt . 

Unimet  Carbides,  Div.  of  United  Greenfield, 

Chicago,  III. 

Union  Carbide  Corp.,  Tarrytown,  N.Y. 

United  Aircraft  Products,  Inc.,  Forest,  Ohio 
United  Nuclear  corp.,  New  Haven,  Conn. 

United  Shoe  Mfg.,  Corp.,  (The),  Beverly,  Mass. 

Univac,  Salt  Lake  City,  Utah 

Van  Industries,  Cincinnati,  Ohio 
Varian  Associates,  Palo  Alto,  Calif. 

Vitro  Laboratories,  Silver  Springs,  Md. 

Waukesha  Cutting  Tool,  Waukesha,  Wise. 

Western  Michigan  University,  Kalamazoo,  Mich. 
Westinghouse  Electric  Corp.,  Charlotte,  N.C. 

Westinghouse  Electric  Corp.,  Madison,  Pa. 

Westinghouse  Electric  Corp.,  West  Mifflin,  Pa. 

Windsor  Manufacturing,  Windsor,  Conn. 

World  Aerospace  Corp.,  Minneapolis,  Minn. 

Wr i ght-Patterson  Air  Force  Base,  Fabrication 

Modification  Shop,  Wright-Patterson  AFB,  Ohio 
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Abex  Corporation  g 
Aerojet-General  Corporation  (6)*  27 
Aeronca  Inc.  6 
Aerospace  Research  Application  Center  12 
AiResearch  Manufacturing  Co.  (3)*  13 
All i s-Chalmers  manufacturing  Company  (2)*  19 
Altamil  Corp.  7 
American  Society  for  Metals  10 
American  Society  of  Tool  a 

Manufacturing  Engineers  7 
Argonne  National  Laboratory  7 
Armco  Steel  Corporation  (4)*  7 
Avco  Corporation  (5)*  21 
American  Tool  Works  7 

BARRY-WEHM I LLER  8 

Battelle  Memorial  Institute  (3)*  30 
Bendix  corporation  (The)  (8)*  63 
Boeing  Company  (The)  (6)*  51 
Bomar  Company  6 
Booz  Allen  Applied  Research  Inc.  (2)*  6 
Brush  Beryllium  Co.  (The)  (3)*  10 
Burndy  Corporation  5 
California  General  Inc.  5 
Carborundum  Company  It 
CATERPILLAR  TRACTOR  COMPANY  (2)*  5 
Chrysler  Corporation  (2)*  5 
Cincinnati  Lathe  and  Tool  Company  10 
Cincinnati  milling  Machine 

company  (The)  (2)*  77 
Cincinnati  Shaper  Company  8 
Cincinnati,  University  of  8 
Cleveland  Automatic  Machine 

Tool  company  5 
Continental  Aviation  a  Engineering 

Corp.  (2)*  TO 
Cornell  Aeronautical  Laboratory  Inc.  5 
Corning  Glass  Works  9 
Crucible  Steel  Company  of  America  (2)*  9 
Cummins  Engine  Company,  Inc.  5 
Curt i ss-Wr i ght  Corp.  (3)*  80 
DeLaval  Turbine  Inc.  5 
Do  All  Company  (2)*  5 
Dow  Chemical  company  (3)*  12 
DuPont  DeNemours  a  co.,  E.l.  (3)*  32 
Dynamics  Corporation  of  America  to 
Electrical  Machining  Inc.  5 
Electronics  Specialty  company  6 
Elliot  Company  8 
Federal  Mongul  Corporation  6 
Ford  Motor  Company  (5)*  15 
General  Dynamics  Corp.  (51*  56 
General  Electric  Co.  ( 3 1 )  *  228 
General  Motors  corp,  (13)*  35 
General  Precision  Inc.  (3)*  5 
Glidoen  Company  (The)  5 
Goodyear  Aerospace  corporation  14 
G.A.  Gray  Company  5 
Grumman  Aircraft  Engineering  Corp.  (2)*  19 
Hamilton  Standard  11 
Holley  Carburetor  company  (2)*  13 
Honeywell,  Inc.  (4)*  9 
Hughes  Aircraft  Company  (4)*  12 
I  IT  Research  Inst itute  6 
Illinois,  University  of  8 
Ingersoll  Rand  Corp.  (3)*  II 

INTERNATIONAL  BUSINESS  MACHINE  CORP.  (8)*  16 


International  Nickel  Co.,  Inc. 

(The)  (4)* 

Jerden  Manufacturing  Company 
Jones  a  Lamson 
Kennametal  Inc.  (3)* 

Kronenberg,  Dr.  Max 
Ladish  Co. 

LeBlond  Machine  Tool  Company,  R.K. 

L i ng-Temco-Vought ,  Inc.  (4)* 

Lockheed  Aircraft  corporation  (5)* 

Lodge  a  Shipley  Company,  (The) 

Machine  Design 
Marquardt  Corp,  (The)  (2)* 

Marquardt  Metal  Products  Company 
Martin  Company  (4)* 

Massachusetts  Institute  of  Technology 
Massey-Ferguson  Inc. 

Menasco  Manufactur  i  ng  Company  (2)* 

Metalworking  Magazine 

Metcut  Research  Associates  Inc. 

Metem  Corporation 
McDonnell  Douglas  Corp.  (4)* 

Michigan,  University  of 
Monsanto  Research  corporation  (3)* 

Moog  Inc. 

Morehead  State  university 
National  Aeronautics  a  Space 
Administration  (4)* 

National  Lead  Co.  of  Ohio 

New  England  Research  Application  Center 

North  American  Rockwell  Corp.  (8)* 

North  Carolina  State  University 
Northrop  Nora  i  r 
Norton  Company 
Owens-Illinois  (2)* 

Pennsylvania  State  University 
Philco  corporation  (2)* 

Planet  Products  corp. 

Pratt  a  Whitney  Aircraft  (3)* 

Radio  Corporation  of  America  (4)* 
Reactive  Metals  Inc. 

Reynolds  Metal  Company 
Rock  Island  Arsenal 
Rohr  Corp. 

Sandia  Corp. 

Small  Business  Administration  (6)* 
Southern  Illinois  University 
Sperry  rand  Corp.  (9)* 

STANDARD  OIL  CO.  (THE)  (3)* 

Steel  Magaz i ne 

SUNDSTRANO  CORP.,  SUNDSTRAND  AVIATION 

Sylvania  Electric  Products  company 
TRW,  Inc.  (5)* 

Teledyne  Inc.  (5)* 

Tennessee,  University  of  (2)* 

Therm,  Inc. 

Thiokol  Chemical  Corp. 

Tinker  Air  Force  Base 

Tool  Sales  a  Service 

U.S.  Naval  Applied  Science  Lab. 

Union  Carbide  Corporation  (5)* 

Valeron  (3)* 

Vermont  American  Corp. 

Wayne  State  University 

Western  Electric  Co.,  Inc.  (4)* 

Westinghouse  Electric  Corp.  (10)* 

Wr  ight-Patterson  Air  Force  Base  (4)* 
Wyman-Gordon  Company  (2)* 

Xerox  Corp. 
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FIGURE  26 
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DESCRIPTION  &  DISTRIBUTION  OF  AFMDC  DATA  PRODUCTS 


DATA  ACQUISITION  PLANT  VISIT  PROGRAM 
LIST  OF  COMPANIES  THROUGH  SEPTEMBER  30,  1988 


Aerejet*(eneral  Corporation 
Saeraaanto,  Califarnio 

Jtaraapaea  Aotearch  Appl  leal  Iona  Contor 
llaeaingten,  Indiana 

AiKeoeareh  ianutaetur i ng  Caapany 
Fhaonix,  Arizona 

Aaeriean  leoeli  Araa  Corporation 
lardan  City,  Nan  York 

Aaariean  folding  A  Ianutaetur in|  Coapany 
Varran,  Ohio 

Argenna  lational  Labaratary 
Arganaa,  lllinaio 

Avea  Carparatian 
Naakville,  Tannaooaa 

•each  Aireraft  Carparatian 
Vlcbita,  Kanoaa 

ball  Malieaptar  Caapany 
Ft.  lerth,  Taiao 

■andli  Carparatian 
Tatarbara,  Naa  Jaraay 

baaing  Coapany  (Tha) 

•  i chi ta.  Kanoaa 

baaing  Coapany  (Tba)  (*)• 

SaattTa,  ■aihlagtan 

•anaral  bynaaici  Caparatian 
tan  tlago.  Cal  I  lamia 

•anaral  Oynaalea  Carparatian 
Ft.  loMk,  Tanaa 

•anaral  Eloatrie  Caapany 
Fhaonli,  Arizona 

•  IMInca  I  lan In  Ina. 

Fond  In  lea,  Viaeeaeia 

Ir  Indiai  Mae  I  Inal  i  tato 
Fittaburgh,  Fenny  I  van  I  a 

Nugbae  Alraratt  Caapany 
Inaaaa,  Arizona 

■agboa  Alraratt  Caapany 
CaTvar  City,  Ca 1 1  tarn  I  a 

lalaer  Aaraapaaa  A  lleetreaiea 
Ian  loiKdra,  Cal Itarala 

liaa>Taaea»Vaaght,  laa. 

•a I Taa,  Tam 

Laakbaad  Alraratt  Carparatiaa  (>)* 

•a r bank.  Cal Itarala 

laakhaad'laargia  Capaay 
■arietta,  laargla 


loekhaad  Aircraft  Corporation 
Sunnyoala,  California 

loo  Angalac  Fiarca  Collage 
Voodland  Hills,  California 

■art in  Caapany 
Orlande,  Florida 

■anaaeo  ■anufaeturing  Coapany 
Burbank,  Cal  ifarnia 

■eOannall  Doug laa  Carparatlon 
tanta  ■aniea,  California 

■eOannall  Oouglao  Carparatian 
St.  Lauia,  Mioaouri 

North  Aaariean  Rocknall  Corporation 
Anahaia,  California 

North  Aaariean  Aaeknall  Carparatian 
Dannay,  California 

North  Aaariean  Aaeknall  Cerperation  (2)* 
Canaga  Fark,  Califarnla 

North  Aaariean  Aaeknall  Corporation  (3)* 
loo  Angolan,  Califarnla 

Northrap  Narair 
Nantbarna,  Cal ifarnia 

Narthrap  Ventura 
Nanbnry  Fark.  Califarnla 

Fratt  A  Ihitnay  Aireratt 
■not  Fain  Baaeh,  Florida 

ICA 

Casdan,  Nan  Janey 

•and  I  a  Carparatian 
Albugaargne.  Nan  ■aniea 

Salar/Bi*.  at  latarnatlaaal  Narvaatar 
tan  Olago,  Califarnla 

Sparry  Byraaaapa  Caapany 
•mat  Naak,  Nan  Vark 

Sparry  land  Carparatian 
Sparry  Flight  Syataaa  Oivlelea 
Fhaanli,  Arizona 

Tinker  Alt  Faraa  bone 
•klahaaa  City,  •klahaaa 

•nlan  Carbide  Carparatian 
•skaidge,  Tannaaaaa 

■aatarn  Elaatrla  Caapaay,  Ina. 

•klahaaa  City.  Oklahaaa 

*  laatlnghauaa  Elaatrla  Carparatiaa 
Saaayuala,  Cal Itarala 


(  >•  aara  than  ana  vlalt 
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CODE  SHEET  FOR  PROJECT  TINE  CARD 


(USErt  BY  EMPLOYFE5  FOR  RECORDING  HOURS  ON  DAILY  TIME  CARDS) 


oiwcct  urn  iooo 

INttUHIIH  f  too 

ENGINEERING  SUPERVISION*  1110 

INOUIRY  StRABETY  AND  INQUIRY  APPROVAL  Mil 

MACHINING  DATA  ANALYSIS  1120 

Answering  Inquiries  1121 

OATA  PROCESSING  1130 

Kcypunchino  1131 

Verification  1132 

Sort i ns  1133 

Codino  1134 

Decoding  1133 

Computer  Process  ins  113< 

DATA  CONTROL  1140 

Forms  ano  Document  Hanolino  1141 

OATA  ACQUISITION*  1150 

Special  Acquisition  for  Inouiries  1151 

REPRODUCTION*  1160 

Xerox  lici 

Ditto  1IB3 

Drawing  11«5 

STSTEMS  ANALYSIS  1170 

Technical  Review  t I7t 

Cost  Evaluation  1172 

VISITS  TO  AFMDC  -  TECHNICAL*  MBO 

Manufacturing  Technology  Division  list 

Others  ii$2 

OBUINAl  BATA  PIT  BY  1200 

ENGINtlRING  SUPERVISION  1210 

Technical  Planning  1211 

MACHINING  DATA  ANALYSIS  1220 

Pri iminary  Screening  1221 

Preliminary  Technical  Evaluation  1222 

Final  Technical  Evaluation  (pmt  Omsafxi 

ConItoI  No.  o«  Daily  Tim*  Slip)  1223 

DATA  PROCESSING  1230 

Keypunching  12)1 

Verification  1232 

Sorting  1233 

Cooing  1 234 

Dec  oo  inc  1 233 

Computes  Processing  123s 

0414  CONTROL  1240 

Forms  ano  Document  Hanoling  1241 

REPRODUCTION  1230 

1231 

Oraring  of  Data  Smeeti,  etc.  1233 

StSUhS  ANALYSIS  1240 

Technical  Review  1231 

Con  Evaluation  1232 

Data  Acguiiitigm  Evaluation  1233 


DATA  ACQUISITION  -  LITERATURE  1270 


Industrial  Contrioutors  of  Machining 

Reports  and  Case  Histories  1271 
Oomestic  Periodical  literature  1272 
Foreign  Periodical  Literature  1273 
Industrial  Traoe  Literature  1274 
Technical  Institutions,  Professional 

Societies,  ano  Associations  1275 
Puglishers  of  hanoaoors ,  Manuals,  Boo xs  1273 
Information  Centers  1277 
Government  Agencies  1273 
Machinaoil itt  Laboratories  1273 

DATA  ACQUISITION  -  8T  TECHNICAL  PERSONNEL  I2S0 


Plant  Visits  I2BI 
Telephone,  TWX,  Telegran  1282 
Litters  1283 
Technical  Meetings  (Machinacilitv)  1284 
Technical  Meetings  Mnpormation  Science)  1233 
Foreign  Plant  Visits  1283 
Foreign  Technical  Metincs  1237 
Industry  Special  1288 

OATA  STORAGE  1280 


Document  File  1281 

Support  Information  (Books,  etc.)  1282 

mum  8issniiBATi8w  ir  BAcmiwiutT 

MU  ABB  CIMTI8  lUFtWATHW  1300 


PUOLICATION  IN  TECHNICAL  LITERATURE  1310 

Presentation  at  Technical  Meetings  1311 

Presentation  at  Plants  1312 

AFMDC  Exhioitj  1320 

Newspapers  (Mmalwookihg.  etc.)  A  Masai  ires  1330 
User  List  (Technical  Aspects)  1340 

User  List  Products  1330 

Anne  Pamphlets.  Announcements,  etc.  1330 

Special  Reports  (State-of-the-art,  etc.)  1)70 

Bioliooraphies  1330 

WC  mm  8I838TS  81  WITIBBS  1400 

Monthly  (MTD)  1410 

Ouaoteolv  (MID)  1420 

Annual  (MTD)  1 430 

Operat ions  Manual  I4A0 

Detailed  Core  Bgo*  1440 

Anne  Meetings  1430 

MSNUF  AC  TUG IN4  TTCHNGLOG*  DIVISION  AND 
Information  Bo  inch  Meetings,  Reports, 
and  Conferences  1470 

Special  Iifmis  fog  Manufacturing  Techmologv 
Ol  VISIGN,  000.  ETC.  1480 

wmmiii  mm  Till  r  I  CAT  in  •  iwiwue  tioo 

(Po4v  1  signal  *  presently  inactive) 

Planning  1301 

Testing  1302 

Nf PGATS  1903 


Impmir**  W  5*« m*mt*  rnwGfff  in  O^vfgiiwm  tpmt*  a*  Tim*  C*r4 
71 it  Imp m  i** p  .To.  aaE  S**m*mt*  Km.  or#  f Jump  klmtk *4  one  41  tJM  imp 
mf  ir-i  44  iksss  ktr*: 


j 

Mill 

l[ 

_ 

ttt  n 
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PIMM  SI 


CODE  SHEET  FOR  PROJECT  TIME  CARD  (continued) 


mini  AMLYIIt  -  2EHEML  1600 


1190  Computing  System  (Systems  Aspects)  1610 

Statistical  Program  for  Analysis  of 
Center  Effectiveness  (SPACE)  1620 

1130  Computing  System  (Technical  Aspects)  1630 

mo  i  sect  uiob  oooo 


General  Repair,  Cleaning,  Painting  0101 

Training  0102 

Sickness  or  Excused  Absence  0103 

Vacation  0104 

Acquisition  of  Major  Facilities  and 
Eouipment  0105 

Acquisition  of  Minor  Equipment  ano  Supplies  0106 

Proposals  ano  Setting  Up  Programs  0116 

Technical  Meetings  and  Papers  (not  directly 

RELATED  TO  AFM)C)  0127 

General  AFSOC  Clerical  ano  Office  Work  0128 

General  AFMDC  Administration  0150 

Typing  and  Clerical  on  Inquiries  0151 

Typing  and  Clerical  on  Original  Data  Entries  0152 

Handling  of  Mail  0153 

Personnel  (Hiring,  etc.)  0154 

User  File  (Typing  and  Clerical)  0155 

Visitors  (Transportation,  System 
Demonstration,  General  AFMJC  Information)  0156 

Data  Processing  (Time  Cards,  etc.)  0157 

Typing  and  Clerical  on  User  Products  0158 

Miscellaneous  AFSOC  Nonchargeable  Services  0159 

Library-Support  Information  0160 


PU6CH*«« 

For  Purchases  precede  code  byi  800 

Example*: 

800-1230  IBM  CARDS  FOR  DATA  PROCESSING,  ETC. 
800-0000  Indirect  charges  such  as  general  supplies 
800-1272  Purchase  of  domestic  periodical  literature 
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AFMDC  DAILY  TIME  SLIP 


Employee's  Operational 
Area  (Machining  Data 
Analysis) 

I 


Employee  Number 


Answering 

Inquiries 

N 


metcut  research  ASSOCIATE  INC.  y 

\  / 

pAiLY  TIME  SLIP 


NAME 


v  / 

/^.  flf  •  S  fife 


Specific  Company 
.^■“Making  Inquiry 


Operational 

Area 

(Machining  «««,, 
Data  Analysis- 
Code  4) 


sl  \  / 

K  CLOCK  NO.  21Q  DATE 


'VJOB  NO. 


OPERATION*" 

'JL04 


TIME 

ELAPSED 


Sequential 
Number  Of 
“Spec i f i c 

l nou I RY 


Final 

Technical-1^ 
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FI  DURE  32 


PRINTOUT  OF  AFMDC  PROJECT  TIME  CAROS 


1%30  -  2  101  J  MARANCH1 K  2.00  9  2»  68  950999  60 


AFMDC  OPERATING  COSTS 
FEBRUARY  I,  1988  -  SEPTEMBER  30,  1968 


INPUT  COSTS 

TECHNICAL  EVALUATION 

DATA  PROCESSING 

DOCUMENT  ACQUISITION  A  REPRODUCTION 

S 

26,483.81 

18,776.63 

11.467.66 

EQUIPMENT,  SUPPLIES  A  SERVICES 

TOTAL 

56,731.40 

6,203.83 

64,835.33 

[  OUTPUT  COSTS 

INQUIRIES: 

TECHNICAL  EVALUATION 

DATA  PROCESSING  A  RETRIEVAL 

DATA  ACQUISITION  A  REPRODUCTION 

s 

37,027.61 

8,658.71 

4.647.14 

51,333.48 

DATA  PRODUCTS: 

DATA  PRODUCTS  COMPLETED  A  IN  PROCESS  (INCLUDING  PRINTING  COSTS) 
REPRINTING  OF  USAF  MACH  1  NAB  1 L 1 TY  REPORTS 

$ 

16,352.07 

4.288.00 

EQUIPMENT,  SUPPLIES  A  SERVICES 

22,641.07 

5,287.00 

27,838.07 

TOTAL 

OUTPUT 

$ 

78,271.53 

GENERAL  DISSEMINATION 

GENERAL  DISSEMINATION  OF  MACH  INABILITY  DATA  A  CENTER  INFORMATION 

s 

2  917.41 

EQUIPMENT,  SUPPLIES  A  SERVICES 

262.00 

TOTAL 

3,188.41 

REPORTS 

AFMDC  SYSTEMS  REPORTS 

THIRD  ANNUAL  REPORT  -  PREPARATION  A  PRINTING 

FOURTH  ANNUAL  REPORT  -  PREPARATION  A  PRINTING 

AFMDC,  MTD  AND  INFORMATION  BRANCH  MEETINGS  AND  SPECIAL  MTD  REPORTS 

s 

1,780.77 

5,353.43 

2,614.05 

5.258.07 

EQUIPMENT,  SUPPLIES  A  SERVICES 

15,016.32 

3,424.00 

TOTAL 

16,440.32 

SYSTEMS  ANALYSIS,  MODIFICATION  &  CONTROL 

TECHNICAL  EVALUATION 

DATA  PROCESSING  -  I8M  1130  COMPUTING  SYSTEM: 

TECHNICAL  ASPECTS 

SYSTEMS  ASPECTS 

OPERATIONS  MANUAL  A  CODE  BOOK  REVISIONS  A  ADDITIONS 

$ 

2,088.84 

820.54 

7,640.63 

1,487.51 

EQUIPMENT,  SUPPLIES  A  SERVICES 

12,048.52 

1.260.08 

TOTAL 

13,308.81 

TOTAL  ACTUAL  COSTS  NOT  INCLUDING  FIXED  FEE 

s 

170,155.20 

SEE  APPENDIX,  PAGE  A- 16 
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FIGURE  34 


October  1,  1964  -  September  30,  1968 
SYSTEM  INPUT 


Document  and  Card  Totals 

Documents  Entered  into  the  System  (including  Specific  Inquiries) 

Oct.  i,  1964  -  Jan.  31,  1967 

17,576 

Peb.  1,  1967  -  Jan.  31,  1968 

3,  695 

Peb.  1,  1968  -  Sept.  30,  1968 

2.341 

Total  23,612 

Evaluated  Documents  (including  Specific  Inquiries) 

Oct.  1,  1964  -  Jan.  31,  1967 

9,367 

Peb.  1,  1967  -  Jan.  31,  1968 

3,734 

Peb.  1,  1968  -  Sept.  30,  1968 

2.840 

Total  15. 941 

Total  Cards  Punched 

Oct.  1,  1964  -  Jan.  31,  1967 

75, 173 

Peb.  1,  1967  -  Jan.  31,  1968 

27,077 

Peb.  1,  1968  -  Sept.  30,  1968 

13.833 
Total  116.083 

SYSTEM  OUTPUT 

Snecific  Inauiries 

Inquiries  Received  October  1,  1964  -  January  31,  1966 

595 

Individual  Companies  Represented 

314 

U.S.  Government  Standard  Industrial  Classification  (SIC)  Represented 

72 

Inquiries  Received  February  1,  1966  -  January  31,  1967 

736 

Individual  Companies  Represented 

396 

U.S.  Government  Standard  Industrial  Classification  (SIC)  Represented 

90 

Inquiries  Received  February  1,  1987  -  January  31,  1968 

1,002 

Individual  Companies  Represented 

485 

Individuals  Represented 

690 

U.S.  Government  Standard  Industrial  Classification  (SIC)  Represented 

96 

Inquiries  Received  February  1,  1968  -  September  30,  1968 

Individual  Companies  Represented 

982 

439 

Individuals  Represented 

596 

U.S.  Government  Standard  Industrial  Classification  (SIC)  Represented 

105 

Unit  Costs 

Data  Products 

Copies 

(Preparation 

Distributed 

A  Printing) 

AFMDC  65*1,  Machining  Data  for  Titanium  Alloys 

5,683 

$  1.04 

AFMDC  66-1,  Machining  Data  for  Numerical  Control 

769 

$  6.34 

AFMDC  66-1.1,  Machining  Data  far  Numerical  Control-Turning 

1,171 

$  4.07 

AFMDC  66-1.2,  Machining  Data  for  numerical  Control-Pace  Milling 

1,107 

$  3.66 

AFMDC  66-1.3,  Machining  Data  for  Numerical  Control-Drilling 

1,093 

$  3.65 

AFMDC  66-1.4,  Machining  Data  for  Numerical  Control -Peripheral  End  Milling 

1,082 

$  1.11 

AFMDC  66-1.5,  Machining  Data  for  Numerical  Control-End  Mill  Slotting 

1,065 

$  1.58 

AFMDC  66-1.6,  Machining  Data  for  Numerical  Control-Tapping 

1,060 

$  1.24 

AFMDC  66-1.7,  Machining  Data  for  Numerical  Control -Reaming 

1,060 

$  0.85 

AFMDC  66-2,  Grinding  Ratio  fa  Aerospace  Alloys 

til  2 

$  3.50 

AFMDC  66-3,  Machining  Data  for  Beryllium  Metal 

1.085 

$  5.98 

Total 

16.047 

Unit  Costs 

Per  Inquiry  (505)  -  Oct.  1964  •  Jen.  1966  $47.49 
Per  Inquiry  (736)  -  Peb.  1966  -  Jen.  1967  45.02 
Per  Inquiry  (1002)  •  Peb.  1967  •  Jen.  1968  52.66 
Per  Inquiry  v982)  Peb.  1968  -  Sept.  1968  58. 58 
Per  Inquiry  (3315)  -  Oct.  1964  -  Sept.  1968  50.94 


Pllttll  35 
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FUTURE  PLANNING 


MAJOR  GOALS 


1.  Increase  utilization  of  AFMDC  to  meet  the  needs  of  industry  personnel  who  have 
the  responsibility  for  producing  hardware  and  solving  machining  problems. 

2.  Continue  to  identify  and  make  personal  contacts  with  personnel  in  all  ech¬ 
elons  who  can  utilize  machining  information  available  from  the  Center.  Em¬ 
phasis  will  be  given  to  contractors,  subcontractors,  and  sub-subcontractors 
producing  components  for  advanced  aerospace  vehicles. 

3.  Set  up  seminars  at  AFWDC  and  in  selected  areas  whereby  key  personnel  involved 
in  manufacture  of  advanced  aerospace  vehicles  will  be  invited  to  attend.  One 
of  the  prime  subjects  to  be  discussed  at  these  seminars  will  be  the  machining 
of  titanium  alloys  which  will  be  in  heavy  usage  in  these  vehicles. 

4.  Continue  the  program  of  plant  visitation  to  make  industry  aware  of  the  data 
stored  by  AFMDC  and  to  obtain  cooperation  of  input  to  AFMDC. 

5.  Continue  coordination  with  the  active  State  Technical  Services  Program  in 
California,  Connecticut,  Georgia,  Illinois,  Indiana,  Iowa,  Michigan,  Ohio, 
New  York,  Tennessee  and  West  Virginia.  Contact  will  be  made  with  other  states 
which  have  set  such  programs  into  operation.  Also,  close  cooperation  will 
continue  with  the  National  Referral  Center  and  other  centers. 

6.  Participation  in  the  special  merit  project  with  the  State  of  Vermont,  along 
with  another  DoD  Information  Oenter,  namely,  PLASTEC.  The  overall  objectives 
are:  a)  to  establish  access  tc  appropriate  information  analysis  centers 
through  the  University  of  Vermont  Technical  Information  Center  and  b)  to  test 
the  information  transfer  relationship  between  individual  companies  (request¬ 
ing  information),  information  analysis  centers,  and  the  Technical  Information 
Center  (acting  as  a  coupler). 

7.  Participation  in  a  Special  Merit  Project  with  the  State  of  New  York  with  ob¬ 
jectives  similar  to  those  cited  for  the  State  of  Vermont.  AFMDC  is  the  only 
information  center  to  be  used  in  this  study. 

8.  Establish  closer  coordination  with  the  Foreign  Technology  Division  for  the 
purpose  of  more  extensive  utilization  of  the  foreign  literature  in  their  files 
and  wider  dissemination  of  this  information. 

9.  AFMDC  will  expand  its  services  to  vocational  schools,  whose  programs  include 
machining,  through  the  State  Technical  Services  Program  and  by  direct  contact. 

10.  Provide  users  with  a  list  of  the  materials,  operations,  and  keywords  used  by 
the  Data  Center  to  index  documents. 

11.  Continue  the  program  by  which  inquirers  who  submit  specific  inquiries  are 
kept  up-to-date  on  a  periodic  basis. 

12.  Prepare  at  least  the  following  three  data  products; 

a)  Machine  Tool  Requirements,  Average  Unit  Power  and  Surface  Finish  Data  for 
Aerospace  Materials. 

b)  Tool  Geometry  Nomenclature  and  Recommendations. 

c)  Applications  of  New  Tool  Materials. 

d)  Supplement  to  Machining  Data  for  Titanium  Alloys. 
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Consideration  will  be  given  to  the  preparation  of  several  other  data  products, 

13.  Continue  the  analyses  of  the  considerable  hard  machining  data  in  AFNDC  storage 
with  the  assist  of  the  computer.  The  main  objective  is  to  determine  what  re¬ 
lationships  and  correlations  may  exist  between  the  various  types  of  machining 
operations  and  work  materials. 

14.  Continue  to  study  the  potential  of  a  computer  data-link  by  users  of  the  Center. 

15.  AFMDC  will  develop  detailed  plans  designed  to  provide  income  for  the  output 
operation  of  the  Center  and  increased  use  of  the  Center.  The  particular  sub¬ 
jects  to  be  considered  are  data  products  and  inquiries. 

16.  Continue  to  implement  the  program  Statistical  Program  for  Analysis  of  the 
Center  Effectiveness  (SPACE)  with  emphasis  on  identifying  key  people  involved 
in  machining  of  advanced  aerospace  components,  analysis  of  inquiries  and 
■machining  information  requirements,  analysis  of  the  quality  of  the  documents 
in  the  system  and  their  utilization  in  answering  inquiries,  and  preparation 
of  data  products. 


ECONOMIC  ENVIRONMENT  FOR  AFMDC  OPERATIONS 


(Annual  Costs) 


Labor  and  Overhead  Costs  for  Operating  Metal  Cutting  Machine  Tools 
in  the  Metalworking  Industries  in  the  United  States 


Total  number  of  metal  cutting  machine  tools  in  the  metalworking 
industries  (June  10,  1963,  American  Machinist  Inventory  of 
Metalworking  Equipment)  =  2,137,497 


Average  labor  cost  +  overhead 
Average  working  day 
Number  of  working  days  per  year 
Average  number  of  direct  labor 
personnel  per  machine 


$8.  00  per  hour 

8  hours 

250 

1 


Total  Cost  of  Labor  +  Overhead: 

2,  137,  497  x  $8.  00  x  8  x  250  x  1  =  $34,  199,  952,  000  or  about 

$34,  000,  000,  000 


Based  on  the  1963  Inventory  and  actual  1964  and  1965  metal  cutting 
machine  tool  shipments,  American  Machinist  estimates  that  2,  500,  000 
machine  tools  were  in  use  at  the  end  of  1965.  Using  this  projection, 
the  $34,  000,  000,  000  would  be  revised  to  $40,  000,  000,  000. 

Total  Cost  of  Labor  4  Overhead: 

2,  500,  000  x  $8.  00  x  8  x  250  x  1  =  $40,  000,  000,  000 

$40,  000,  000,  000 

Total  Shipments  Including  Exports  of  Metal  Cutting  Type  Metalworking 
Machinery 

$1,040,  766,  000  (1965) 

Source:  U.S.  Department  of  Commerce 

Machine  Tool  Accessories  Industry 

£971^000^000 

(including  small  cutting  tools  for  machine  tools  and  metalworking 
machinery  in  the  amount  of  $598,  000,  000) 

Source:  1965  Census  of  Manufacturers 
Bureau  of  Ceneus 

Cutting  Fluids 

JMjOOOjOOO 

Source:  "Coolant  Control. .  .a  plant  study  plan"  by  B.  F.  Wilson, 
Automatic  Machining,  June  1965. 
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POTEMTIAL  FO»  AFMPC  SERVICES  TO  IWOUSTRY 


OCTOBER  1,  1964  -  SEPTEMBER  30,  I960 

COSTSAVINCS  RESULTING  FROM  AFMDC'S 
RESPONSE  TO  SPECIFIC  INQUIRIES 

Total  Nuaber  of  Specific  Inquiries  3,315 

Estimated  Total  Nuaber  of  Machining  Situations  Included  in  the  3,315 
Inquiries  -  17, 163 

Estiaated  Savings  per  Machining  Situation  Response  -  I8CQ.00 

Eatiaated  Total  Savings  Resulting  froa  Specific  Inquiries  -  17, 163 
Machining  Situations  x  *800.00  -  >13.730.000.00 


COST  SAVINGS  RESULTING  FROM  AFMDC'S  11  DATA  PRODUCTS 

Total  Nuaber  of  Data  Product  Copies  Distributed  -  16,047 

Estiaated  Nuaber  of  Machining  Situations  Utilised  per  Data 
Product  Copy  -  ^ 

Estiaated  Total  Nuaber  of  Machining  Situations  -  18.Q4T  Data  Product 
Copies  xjS  -  80 , 235 

Estiaated  Savings  per  Machining  Situation  -  1300.00 

Eatiaated  Total  Savings  Resulting  froa  Data  Products  •  80 , 235  Machining 
Situatioaa  x  >300.00  -  <24,070,000.00 


Total  EstiMigd  Cost  Uvtoii  Ratultlof  froa  ARB 00*5  O—ftloo 

H7, 100, 000.00 


tct  oNMii.  *m  i  h 
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APPENDIX 


Description  of  AFMDC  (page  1) 


This  description  of  AFMDC  is  distributed  by  the  Center  in  the  form  of 
a  pink  flyer  (3-l/2M  x  7-1/2"  )  with  the  information  relating  to 
Scope,  Collection,  and  Information  Services  on  one  side  of  the  card  and 
with  instructions  on  how  to  request  machining  information  from  AFMDC  on 
the  other  side.  The  pink  flyer  is  convenient  in  size  which  makes  it 
possible  to  include  it  in  all  types  of  mailings  and  to  use  it  for  hand¬ 
outs  at  meetings  and  for  Center  visitors.  Various  plants  have  also  used 
AFMDC  flyers  to  acquaint  machining  personnel  with  Center  services. 

By  including  detailed  information  on  how  to  request  machining  informa¬ 
tion,  it  is  hoped  that  some  loss  in  time  can  be  avoided  and  that  the 
search  strategy  required  will  be  simplified.  Information  shown  on  page 
1  has  also  been  furnished  for  the  Air  Force  Materials  Information  Cen¬ 
ters  (AFMIC)  booklet,  February  1968 


AFMDC  Organization  Chart  (Figure 1,  page  2) 


This  Organization  Chart  is  self-explanatory,  but  certain  comments  may 
be  helpful  toward  gaining  a  fuller  understanding  of  the  basic  plan.  One 
of  the  most  important  aspects  of  AFMDC’s  organization  relates  to  use  of 
engineering  personnel.  These  persons  are  professionally  trained,  expe¬ 
rienced  people  who  have  the  capability  of  judging  the  value  of  machin¬ 
ing  information  for  input  purposes  and  to  make  technical  analyses  of 
output  used  for  answering  specific  inquiries  as  well  as  developing  data 
products. 

Systems  Analysis  are  employed  on  a  part-time  basis,  with  emphasis  being 
placed  in  three  areas:  1)  Data  Processing,  2)  Document  Processing,  and 
3)  Data  Acquisition.  Consultants  are  used  to  a  limited  extent. 

Up  to  the  present  time,  almost  complete  emphasis  on  document  acquisi¬ 
tion  has  been  given  to  domestic  considerations.  Since  the  foreign  lit¬ 
erature  and  foreign  efforts  relating  to  machinabi 1 i ty  are  significant, 
this  area  has  been  covered  by  using  a  consultant  to  report  on  foreign 
trends  as  they  may  influence  need  for  domestic  cognizance. 


Since  AFMDC  is  operated  by  Metcut  Research  Associates  Inc.,  full  advan¬ 
tage  is  taken  of  the  capabilities  of  Metcut  personnel  not  associated 
with  AFMDC  on  a  full-time  basis.  This  includes  Dr.  Michael  Field,  presi¬ 
dent  of  Metcut,  Mr.  Norman  Zlatin,  vice-president  of  Metcut,  Dr.  John 
F.  Kahles,  vice-president  of  Metcut,  and  Mr.  John  Christopher,  who  is  a 
project  engineer  in  charge  of  experimental  machining  data  being  devel¬ 
oped  at  Metcut . 


Since  metal  removal  is  a  very  complex  technical  discipline,  it  is  ob¬ 
vious  that  not  all  of  the  capability  required  can  be  centered  in  one  or¬ 
ganization,  and  therefore  use  has  been  made  of  part-time  analysts  loca¬ 
ted  at  several  companies. 

Two  important  areas  of  AFMDC  systems  are  document  acquisition  and  data 
processing.  Document  acquisition  is  responsible  for  acquiring  input 
from  both  domestic  and  foreign  sources  covering  the  entire  broad  scope 
of  machining  information  required  to  meet  the  output  of  the  Center. 
Data  processing  is  a  key  function  required  for  storage  and  retrieval  of 
the  detailed  evaluated  and  coded  information  extracted  by  Machining 
Data  Analysts.  Mechanical  processing  of  data  was  accomplished  prior  to 
July  1,  1966,  by  Electrical  Accounting  Machine  (EAM)  equipment.  Part  of 
this  equipment  now  supports  the  IBM  1130  computer,  which  is  the  medium 
for  storage  and  retrieval  of  processed  information. 

From  an  information  point  of  view,  the  Organization  Chart  also  reflects 
handling  aspects  of  information  which  do  not  require  full-time  activity. 
Trained  competent  secretarial  personnel  handle  activities  of  the  files 
pertaining  to  inquiries  and  data  products. 

Part-time  Systems  Analysts  are  used  to  develop  required  computer  pro¬ 
grams  and  systems  evaluation  of  current  operations.  Capability  of  full¬ 
time  engineering  and  data  processing  personnel  has  been  developed  to 
supplement  the  effort  now  being  expended  by  part-time  Systems  Analysts. 


AFMDC  Operational  Areas  (page  3) 

Each  of  the  functional  areas  of  operation  of  AFMDC  has  been  assigned  a 
code  number  from  1  through  9  and  0.  These  time  codes  are  used  in  con¬ 
nection  with  the  codes  shown  in  Figure  31,  pages  47  and  48,  Code  Sheet 
for  Project  Time  Card.  For  example,  a  Machining  Data  Analyst  in  func¬ 
tional  area  No.  4  who  is  answering  inquiries  will  uSe  the  code  4-1121. 
If  a  Machining  Data  Analyst  in  area  No.  4  is  performing  in  another 
operational  area,  such  as  assisting  in  technical  aspects  of  document 
acquisition  by  obtaining  data  from  industrial  plants  (see  Figure  31, 
time  code  1281),  he  will  use  the  time  code  7-1281.  Since  the  project 
time  card  also  includes  his  employee  number  and  the  operational  area  in 
which  he  functions,  it  is  possible  to  determine  the  extent  of  time 
spent  by  employees  in  their  principal  assigned  area  as  compared  with 
time  they  spend  in  other  functional  areas  of  the  Center  (see  actual 
Daily  Time  Slip,  Figure  32,  page  49).  More  important,  the  stored  punch¬ 
ed  card  information  from  the  project  time  card  is  valuable  in  providing 
detailed  analyses  of  the  various  cost  aspects  pertaining  to  the  Cen¬ 
ter’s  operation. 


AFMDC  Operations  Chart  (Figure  2,  page  4) 


Basically  the  Operations  Chart  divides  functions  into  two  principal 
parts:  1)  System  Input,  and  2)  System  Output.  The  other  function  shown 
in  the  heading  is  System  Analysis  and  is  linked  to  input  and  output  to 


insure  and  measure  the  effectiveness  of  the  two  major  functions.  All 
sources  of  information  are  referenced  as  •documents1  regardless  of 
whether  they  are  journals,  books,  technical  reports,  data  sheets,  micro¬ 
film,  abstracts ,  etc. 

System  Input  consists  of  the  steps  shown  in  Figure  2  which  are  designed 
to  accept  any  type  of  document  from  any  source  and  process  it  so  that 
each  document  becomes  an  entity  within  the  system.  The  steps  are  set  so 
that  documents  may  be  evaluated  as  to  the  nature  of  the  information 
contained  in  view  of  the  computer  programs  and  codes  which  were  estab¬ 
lished  and  are  modified  by  System  Analysis.  In  the  preliminary  screen¬ 
ing  step  judgments  are  made  by  engineering  personnel  as  to  whether 
documents  received  at  AFMDC  have  valuable  machining  information.  The 
selected  documents  are  then  sent  on  to  engineering  personnel  for  tech¬ 
nical  evaluation  and  the  important  information  is  extracted  and  record¬ 
ed  using  established  codes  and  formats. 

Due  to  the  large  backlog  of  unprocessed  documents  on  hand  at  the  begin¬ 
ning  of  operation  of  AFMDC,  a  decision  was  made  to  process  documents 
through  the  step  called  Preliminary  Technical  Evaluation.  This  evalua¬ 
tion  identified  only  seven  parameters  of  a  machining  situation,  if 
available,  1)  machining  operation,  2)  material  hardness,  3)  material 
condition,  4)  heat  treatment,  5)  material  group,  6)  material  descrip¬ 
tion,  7)  tool  material.  At  this  step  all  documents  were  assigned  uni¬ 
terms  where  applicable  to  describe  the  text  to  the  system.  These  uni¬ 
terms,  together  with  the  source  control  number,  are  punched  into  card 
formats.  Examples  of  computer  printouts  of  searches  made  on  the  Pre¬ 
liminary  Technical  Evaluation  and  Uniterm  Files  are  shown  in  Figures  8 
and  9,  pages  11  and  12.  This  mode  of  evaluation  allowed  for  rapid  access 
to  documents  in  AFMDC  storage.  As  of  April  1,  1967,  the  Preliminary 
Technical  Evaluation  step  was  eliminated  and  all  incoming  documents 
selected  in  Preliminary  Screening  are  routed  directly  to  Final  Techni¬ 
cal  Evaluation.  In  this  phase  of  the  processing  all  of  the  significant 
reported  information  for  each  machining  situation  is  extracted,  in¬ 
cluding  numerical  data  and  tool  geometry.  The  extracted  information  is 
placed  on  the  forms  shown  in  Figure  5,  page  8.  These  forms  are  given  to 
a  keypunch  operator  who  punches  cards  which  will  be  stored  on  the  com¬ 
puter.  A  printout  of  this  type  of  information  is  shown  in  Figure  10, 
page  13. 

System  output  consists  of  the  three  basic  types  of  output:  1)  specific 
inquiries,  2)  data  products,  and  3)  general  dissemination.  Specific 
inquiries  may  be  submitted  to  AFMDC  by  anyone  qualified  as  a  User  of 
AFMDC.  The  request  may  be  for  specific  data  for  a  machining  situation 
or  series  of  machining  operations,  state-of-the-art  studies,  etc.  A 
list  of  the  types  of  inquiries  is  shown  in  Figure  19,  page  23. 

Data  products  are  published  by  AFMDC  on  timely  subjects  which  are  com¬ 
prehensive  studies  and  generally  take  the  form  of  charts  of  data  for 
one  or  more  alloys.  The  charts  contain  all  the  known  data  for  machining 
parameters,  tool  geometry,  cutting  fluid,  tool  material  and  other  con¬ 
siderations  directly  applicable  to  the  machining  situation.  When  data 
products  become  available  a  notice  is  sent  to  every  individual  on  the 
User  File.  Through  this  notice  the  User  is  made  aware  of  information 
that  nay  be  applicable  to  his  needs. 


General  dissemination  takes  the  form  of  plant  visits  for  coordination 
(see  page  46),  writing  technical  papers  or  preparing  exhibits  for  pre¬ 
sentation  at  meetings  or  presentation  in  the  literature.  AFMDC  is  always 
open  to  visitors  and  technical  personnel  are  available  to  discuss  vari¬ 
ous  problems  in  detail  and  to  show  the  User  how  AFMDC  can  assist  his 
operation. 

AFMDC  User  File  Map  (Figure  3,  page  5) 

The  User  File  map  shows  the  number  of  organizations  per  state  and  the 
total  number  of  individual  Users  in  those  organizations  per  state.  These 
figures  include  Industrial  Firms,  Government  Agencies,  Universities, 
Colleges,  other  Centers,  Publishers  and  Societies.  Four  states  have  no 
Users  and  21  states  have  10  or  less  organizations.  As  would  be  expected, 
the  heavy  concentration  of  Users  is  in  heavy  industrial  sections  and 
the  West  Coast  aerospace  industry. 

Distribution  of  AFMDC  User  File  (page  6) 

The  basic  User  File  was  developed  by  using  the  following  sources: 

World  Space  Directory.  Volume  3.  No.  1  -  This  directory  con¬ 
tains  a  large  index  of  plants  associated  with  the  aerospace 
industry.  An  important  section  lists  the  "Major  Missile 
and  Space  Manufacturers11  .  Request  forms  were  sent  to  key 
people  in  all  of  the  company  listings  in  this  section,  and 
provision  was  made  in  the  form  allowing  for  listing  addi¬ 
tional  personnel,  personnel  from  other  divisions,  and  major 
subcontractor  s . 


Manufacturing  Committee  of  the  Aerospace  Industries  As¬ 
sociation  Washington _ D.C.  -  This  is  an  important  aero¬ 
space  group  which  has  need  for  machining  information  in  the 
solution  of  their  common  industry  problems. 

The  American  Society  for  Engineering  Education  (including 
members  of  the  Engineering  College  Administrative  Council, 
Engineering  College  Research  Council,  Technical  Institute 
Council  and  Industrial  Members)  -  Letters  were  sent  to  the 
deans  of  all  of  the  important  colleges  which  have  signifi¬ 
cant  interest  in  machining  through  departments  such  as: 
Aeronautical  Engineering;  Ceramic  Engineering;  General  Engi¬ 
neering;  Industrial  Engineering;  Mechanical  Engineering 
Metallurgical  Engineering;  Pre-Engineering;  Engineering  Ex¬ 
tension  Groups;  Control,  Computer  and  Information  Science 
Departments;  Material  and  Engineering  Sciences;  and  Techni¬ 
cal  Engineering  Institutes  and  Engineering  Research  Groups 
oriented  in  disciplines  of  materials  and  material  removal. 
Products  of  the  Center  have  been  helpful  to  college  atudents, 
some  of  whom  are  already  engaged  in  time  standards  work, 
manufacturing  engineering,  etc.,  in  cooperative  work  pro¬ 
grams  and  in  summer  jobs.  Even  more  important  is  the  fact 
that  the  training  of  engineers  and  thus  their  future  pro¬ 
fessional  performance  will  be  influenced  through  AFMDC s 
activities. 


Information  Sources  -  Listings  were  compiled  from  "A  Direc¬ 
tory  of  Information  Resources  in  the  United  States**  ,  Na¬ 
tional  Referral  Center  for  Science  and  Technology,  Library 
of  Congress,  January  1965.  The  prime  function  of  the  Referral 
Center  is  to  direct  people  to  the  proper  information  sources, 
including  Centers,  in  the  United  States.  Their  directory 
contains  a  large  listing  of  Centers,  Technical  Societies, 
Government  agencies,  etc.,  which  in  turn  disseminate  infor¬ 
mation  to  their  various  clientele.  This  directory  was  re¬ 
viewed  and  selections  for  the  User  File  were  made. 

1964  nASM  Index  for  the  Review  of  Metal  Literature11  -  This 
list  includes  societies  and  trade  publications  in  the  United 
States,  and  from  it  selections  were  made  of  those  concerned 
with  material  removal. 

Manufacturing  Technology  Division,  Wr ight-Patter son  AFB, 

Ohio,  Report  Distribution  Lists  -  It  should  be  noted  that 
these  distribution  lists  include  other  Departments  of  the 
Air  Force,  the  Departments  of  the  Army,  Navy,  Defense,  and 
other  Government  agencies. 

I nqu i rer s  -.People  who  request  information  from  AFMDC  are 
termed  'inquirers'.  New  inquirers  not  already  listed  in  the 
User  File  are  added  to  it.  Since  there  have  been  3,315  in¬ 
quiries  during  the  4  years  operation  of  AFMDC,  it  is  quite 
obvious  that  the  file  will  grow  considerably  from  this  source 
alone. 

Materials  Advisory  Board  (MAB)  Committee  on  Manufacturing 
Requirements  for  Aerospace  Materials  and  the  Ad  Hoc  Commit- 
lee_on_  Aerospace  ifanufaciming  Requirements  -  This  group  was 
contacted  because  of  its  importance  in  manufacturing  plan¬ 
ning  at  a  national  level. 

In  order  to  keep  the  User  File  current,  each  individual  on  the  User 
File  is  periodically  contacted  to  ascertain  whether  he  wishes  to  con¬ 
tinue  to  be  listed  and  whether  there  are  any  changes  in  position  and 
address.  The  last  such  survey  was  accomplished  in  November  1967.  Names 
are  added  to  the  User  File  as  a  result  of:  1)  inquirers,  2)  visitors, 
3)  additional  names  submitted  by  current  users,  4)  requests  resulting 
from  dissemination  of  data  products,  and  5)  technical  articles  published 
in  periodicals  and  announcements  pertaining  to  the  Center. 

Page  6  indicates  that  there  are  a  total  of  4,026  individual  users  from 
a  total  of  1,526  organizations. 


Computer  Input  and  Output  Flow  Chart  (Figure  4,  page  7) 

The  flow  pattern  described  in  this  diagram  gives  a  picture  of  the  goals 
of  AFMDC.  All  documents  with  detailed  data  are  gives  to  a  Machining  Data 
Analyst  so  that  this  data  may  be  extracted  and  placed  in  "Data  Code 
Forms",  see  Figure  5,  page  8.  This  information  is  then  punched  on 
cards  froa  which  the  diak  files  are  generated. 
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The  flow  chart  indicates  Preliminary  Technical  Evaluation,  a  phase  in 
document  processing.  While  this  step  has  been  eliminated  for  incoming 
documents,  it  is  shown  because  there  is  still  a  backlog  in  the  files  of 
documents  which  were  processed  as  far  as  Preliminary  Technical  Evalua¬ 
tion  prior  to  April  1,  1967. 

Data  Code  Forms  for  Final  Technical  Evaluation  (Figure  5,  page  8) 

Figure  5  is  a  photograph  showing  both  the  front  and  back  of  Data  Code 
Forms  used  as  an  intermediate  step  between  the  original  document  and 
the  punched  cards  used  as  input  to  disk  storage.  The  formats  are  de¬ 
signed  to  handle  alphameric  information  required  for  some  parameters 
and  decimal  numbers  for  others,  as  well  as  integers.  These  formats  and  a 
book  with  codes  enable  the  Machining  Data  Analyst  to  concisely  identify 
the  important  information  regarding  a  specific  machining  situation.  Re¬ 
quired  decimals  are  set  in  the  numerical  data  fields,  thereby  further 
simplifying  recording  of  the  data.  These  forms  are  then  passed  to  the 
keypunch  operator,  who  punches  the  information  contained  in  them  into 
Index,  Tool-Cutting  Fluid,  and  Numerical  Data  Cards. 

These,  plus  the  additional  cards  used  by  AFMDC  are  described  as  follows: 


Card 


Description 


0  Inquiry  The  Inquiry  Card  is  punched  with  the  inquiry  information 

desired  and  is  used  by  matching  key  indices  in  exactly  the 
same  columns  as  information  which  would  have  been  precoded 
into  the  System. 


1  Index  The  Index  Card  establishes  information  available  in  the  Sys¬ 

tem  by  preaaaigned  data  index  columns  and  respective  codes 
to  be  matched  against  inquiries.  This  card  describes  the 
machining  situation  including  the  machining  operation,  spe¬ 
cific  material  designation,  hardness,  condition,  heat  treat¬ 
ment,  and  broad  material  group.  In  addition  to  the  above 
**ninimun  requirements*' ,  the  Index  Card  also  includes  the 
part  configuration  code,  tool  material,  machine  tool  de¬ 
scription,  and  the  control  codea.  The  control  codes  pro¬ 
vide  information  on  the  data  aource,  its  classification  and 
index  controls  which  allow  for  retrieval  monitoring.  The 
primary  method  of  acceas  into  the  AFMDC  information  decks 
is  through  the  Index  Card, 

2  Tool-  This  card  defines  tool  aiie,  shape,  and  geometry,  as  well 

Cutting  Fluid  as  the  trade  name  and  manufacturer.  It  also  identifies  the 

trade  name  of  the  cutting  fluid,  the  manufacturer,  and  the 
concentration  of  tha  cutting  fluid. 


3  Numerical 
Data 


The  Numerical  Data  Card  contains  actual  values  of  machining 
variablea,  such  aa  feeds,  speeds,  depth  of  cut,  hole  site, 
tool  life,  etc. 


Card 


Description 


4  Uniterm  This  card  alphabetically  describes  special  technical  sig- 

(key  word)  nificance  of  a  document  not  covered  by  categories  included 

on  the  Index,  Numerical  Data,  and  Tom  -f. ting  Fluid  Cards. 

5  Data  Link  This  card  provides  means  for  eliminating  the  recording  of 

data  relevant  to  different  topics  or  sources.  Data  are  en¬ 
coded  and  stored  under  one  control  code. 

6  Aperture  The  Aperture  Card  is  used  to  store  and  retrieve  microfilms 

of  pertinent  curves,  drawings  or  any  information  best  stored 
in  a  graphic  manner. 

7  Bibliography  The  Bibliography  Card  set  is  designed  to  present  the  Source 

Document  in  a  formalized,  uncoded  manner. 


8  Potential  This  card  records  into  the  System  information  on  contracts 

Source  of  awarded  and  other  work  initiated  or  in  progress  which  are 

Information  considered  potential  information  sources.  In  this  manner, 
the  card  helps  direct  an  active  data  acquisition  program. 
It  also  serves  as  a  card  to  store  certain  bibliographic  in¬ 
formation  such  as  author  and  organization. 


8  Visitor  This  card  has  the  same  format  as  the  Potential  Source  of 

Information  Card  and  therefore  serves  not  only  to  develop 
a  Visitor  File  but  can  and  is  used  to  identify  visitors  as 
inquirers  and/or  potential  sources  of  information. 


9  Tickler  The  Tickler  Card  is  generated  at  the  time  machining  infor¬ 

mation  is  committed  to  the  System  primarily  as  a  review  de¬ 
vice  for  updating,  purging,  etc.,  but  also  for  checking  on 
commi ttments for  potential  sources  of  information.  Dates  for 
tickler  review  of  data  committed  to  the  System  are  based 
upon  the  times  related  and  shown  in  the  Classification  Code. 


Flow  Chart  for  Fortran  Program  to  Store,  Add  or  Search 
Inquiry  File  (Figure  6,  page  9) 


The  flow  chart  of  the  inquiry  program  ia  an  example  of  the  storage  and 
search  techniques  used  by  AFNDC  on  the  IBM  1130  computer  system.  These 
programs  have  two  basic  sections:  1)  to  create  files  into  which  data 
may  be  stored,  added  to  and  doieted  from,  and  2)  to  aet  up  a  procedure 
for  searching  the  data  files.  Diacussion  of  the  inquiry  program  follows: 


1)  Create  data  file  and  store  additional  cards  to  file.  Console  Data 
Switch  No.  0  controls  loading  of  a  new  deck  of  cards  to  create  an 
original  file.  This  file  is  created  in  a  file  protected  diak  area 
called  ‘‘User  Area’’.  At  the  end  of  each  month,  inquiries  for  that 
month  are  coded  and  cards  punched.  The  additional  cards  are  then 
loaded  at  the  end  of  the  file.  Console  Data  Switch  No.  1  is  uaed  to 
control  this  function  of  the  program.  By  this  procedure,  the  Inquiry 
File  is  only  one  month  behind  any  inquiry  ever  submitted  to  AFHDC. 
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2)  Search  Routine  -  Since  the  load  and  add  functions  of  the  program  are 
to  be  bypassed,  Data  Switch  No.  0  and  Data  Switch  No.  1  are  turned 
off.  Control  of  the  parameters  to  be  Batched  in  the  search  are  then 
selected  through  the  use  of  Data  Switches  No.  2,  No.  3,  No.  4  and  No. 

5.  All  or  any  coabination  may  be  selected  by  the  operator  as  specified 
by  the  Machining  Data  Analyst.  These  Data  Switches  (D.S.)  control 
Batches  for:  Specific  Machining  Operation  (D.S.  2);  Specific  Material 
Group  (D.S.  3);  Specific  Material  Description  (D.S.  4);  and  Uniterm 
(D.S.  5).  Through  the  use  of  the  Data  Switches  the  computer  may  be 
used  to  narrow  the  selection  of  docraents  if  the  initial  search  out¬ 
put  yields  too  aany  references.  This  concept  is  fundamental  to  all  of 
the  search  programs  operated  by  APMDC. 

Inquiry  File  Search  (Figure  7,  page  10) 

The  Inquiry  File  which,  as  of  September  30,  1968,  contained  data  per¬ 
taining  to  3,315  inquiries,  is  a  very  important  AFMDC  file.  Search  of 
this  file  can  prevent  duplicate  effort  in  answering  identical  inquiries 
or  provide  assistance  in  answering  those  having  similarity. 

Figure  7  shows  the  use  of  Data  Switches  described  in  Figure  6,  page  9, 
as  they  were  utilized  to  make  broad  and  then  selective  searches  on  the 
Inquiry  File.  The  first  search  was  made  on  the  Uniterm,  CUT  FLUID,  by 
having  Data  Switch  No.  5  in  the  *on*  position.  When  the  file  was  inter¬ 
rogated  the  machine  selected  and  printed  all  inquiries  for  which  the 
Uniterm,  CUT  FLUID,  was  used.  To  be  more  selective  on  the  second  search, 
material  group  301  (NICKEL  BASE  HIGH  TEMPERATURE  ALLOYS)  and  material 
description  INCOX750  were  added  to  the  CUT  FLUID  Uniterm  on  the  search 
card.  In  the  third  search,  the  machining  operation  requirement  was 
added  so  that  now  the  search  was  concentrated  on  a  specific  operation, 
on  a  specific  material  group,  one  specific  material  description  and  a 
Uniterm  requirement.  From  this  type  of  search,  the  computer  finds  a 
precise  match  and  prints  that  information.  The  number  on  the  right  is  a 
unique  number  to  that  inquiry  so  the  information  may  be  reached  quite 
rapidly. 

Output  of  Preliminary  Technical  Evaluated  Data  (Figure  8,  page  11) 

Figure  8  ahowa  a  printout  of  a  specific  search  on  the  Preliminary  Index 
File. 

The  Preliminary  Index  File  containa  six  possible  terms  which  can  be 
searched  in  any  coabination.  Preliminary  Technical  Evaluation  is  de¬ 
signed  to  identify,  if  available,  1)  machining  operation,  2)  material 
hardness,  3)  material  condition,  4)  heat  treatment,  5)  material  group, 
8)  material  description,  and  7)  tool  material.  With  the  exception  of 
material  condition,  an  engineer  may  set  up  a  search  strategy  to  inter¬ 
rogate  the  file  on  any  coabination  of  the  other  six  parameters.  When  a 
match  is  found,  the  source  control  code  will  be  printed  and  the  document 
pulled  from  the  file.  The  Preliminary  Index  search  shown  in  Figure  8  was 
made  on  an  operation.  DRILLING  (085)  of  NICKEL  BASE  HIGH  TEMPERATURE 
ALLOYS  (material  group  301). 
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Output  of  Uniterm  File  Search  (Figure  9,  page  12) 


The  Uniterm  concept  was  designed  so  that  technical  text  iaportant  to 
material  removal  operations  could  be  stored  and  retrieved.  Each  docu- 
ment  is  assigned  uniterms  (keywords)  which  describe  the  nature  of  the 
text.  These  uniterms  are  punched  into  cards  which  are  stored  on  diska. 

A  second  card  is  generated  indicating  the  aachining  operations  and 
material  groups  associated  with  the  given  unitera.  Thus,  a  selective 
search  can  be  made  linking  a  particular  unitera  to  a  specific  aachining 
operation  and/or  a  material  group. 

A  master  list  of  the  uniterms  is  contained  in  the  code  book  so  that 
search  strategies  may  be  set  up.  A  search  can  be  aade  on  a  single  term 
or  on  two  terms  simultaneously.  These  terns  nay  be  in  any  position  with¬ 
in  the  card  set.  The  search  shown  in  Figure  9  is  for  the  Unitera,  TOOL 
GEOMETRY  (TOOL  GEOM)  for  a  given  operation,  DRILLING  (085)  of  NICKEL 
BASE  HIGH  TEMPERATURE  ALLOYS  (  mater i  a  1  group  301).  On  the  right  hand 
side  of  the  computer  printout  are  the  source  control  codes  for  the  docu¬ 
ments  containing  the  desired  inforaation. 


Output  of  Final  Technical  Evaluated  Data  (Figure  10,  page  13) 

Figure  10  is  the  computer  printout  of  decoded  information  which  has  been 
extracted  froa  a  document  which  received  Final  Technical  Evaluation. 
Note  that  the  information  extracted  by  the  Machining  Data  Analyst  and 
coded  on  the  forms  in  Figure  5,  page  8,  is  now  computer  decoded  and 
printed  out.  The  first  line  of  data  describes  the  inquiry  to  the  file. 
The  second  line  is  the  AFMDC  natch  of  the  inquiry  search  terms  on  the 
stored  Index  card.  The  succeeding  lines  are  the  retrieved  Tool  Geometry, 
Tool  Material,  Cutting  Fluid,  and  Numerical  Data  associated  with  the 
particular  machining  situation  described  in  the  Index  card.  The  headings 
are  printed  and  the  retrieved  information  in  the  data  cell  is  printed  in 
the  proper  location.  Coded  integers  are  matched  against  another  file  on 
the  disk  resulting  in  the  alphameric  equal  being  printed  on  the  output 
sheet.  It  is  anticipated  that  this  type  of  printout  will  be  used  to 
answer  some  inquiries  directly  later  this  year. 

Cost  Per  Piece  in  Face  Milling  and' End  MU  ' mg.  (Figure  11,  page  14) 

Equations  have  been  written  and  computer  programs  have  been  developed 
and  aade  operational  for  five  major  conventional  chip  removal  opera¬ 
tions.  The  particular  operations  are  turning,  milling,  drilling,  ream¬ 
ing  and  tapping.  The  equations  developed  for  calculating  aachining  coats 
*n  face  milling  and  end  milling  are  shown  in  Figure  II.  Available  rep¬ 
resentative  hard  data  were  processed  using  these  computer  programs 
in  connection  with  a  data  product  which  has  been  developed  on  this  sub¬ 
ject. 
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Cost  and  Production  Rate  for  Milling  (Figure  12,  page  15) 


The  use  of  data  shown  in  Figure  10  leaves  something  to  be  desired  for 
the  aanufactur ing  engineer.  The  printout  gives  a  series  of  values  to* 
choose  froa  but  does  not  clearly  indicate  the  econoaics  involved.  Since 
the  aajor  reason  for  having  adequate  data  is  to  help  ainiaize  the  cost, 
the  logical  question  is  which  set  vf  values  will  yield  the  ainiaua  cost. 
A  basic  equation  has  been  developed  which  considers  the  econoaics  of 
each  significant  eleaent  of  a  aachining  operation  and  deteraines  the 
production  cost  and  production  rate.  The  output  gives  the  cost  and  pro* 
duction  rate  and  the  value  of  eleaents  which  Bake  up  the  total  cost. 
These  values  give  the  engineer  an  opportunity  to  analyze  the  eleaents 
so  that  he  aay  decide  where  the  aajor  contributors  to  the  total  cost 
lie  and  then  work  on  the  critical  areas. 


Coaputer  Printout  for  Investigating  Relationships 
between  Machining  Variables  (Figure  13.  page  16) 

Experience  has  shown  that  there  are  acne  relationships  in  aachining 
variables  between  the  various  types  of  aachining  operations  and  work 
aaterials,  and  they  can  be  deterained  if  careful  analyses  are  aide  using 
substantial  and  reliable  data.  Manual  analyses  of  this  type  are  diffi* 
cult  and  cuabersoae.  Deterai nat ion  of  existing  relationships  will  be 
very  valuable  for  evaluation  of  new  data  and  filling  in  gaps  in  accrued 
data.  AFMDC  will  investigate  these  relationships.  The  coaputer  resolves 
auch  of  the  difficulty  and  tiae  required  to  Bake  the  subject  analyses. 
The  coaputer  prograa  has  very  recently  been  aade  operational,  and  a  con* 
siderable  aaount  of  reliable  data  is  available  in  punched  card  fora  for 
processing.  One  of  the  initial  sets  of  data  run  through  the  coaputer  is 
shown  in  Figure  13,  page  16.  This  is  an  extensive  and  worthwhile  pro* 
gran. 


Coaputer  Printout  of  a  Select -re  Search  on  Surface 
Integrity  Bibl iography  File  (Figure  14.  page  17) 

One  of  the  subjects  of  highest  interest  to  AFMDC  inquirers  as  indicated 
in  Figure  22,  page  26,  is  Surface  Integrity.  Because  of  the  large  nuaber 
of  docuaents  in  AFMlK'*s  storage  on  this  broad  subject  and  the  wide  vari* 
ety  of  paraaeters  within  this  subject,  a  coaputer  prograa  was  developed 
and  aade  operational  to  facilitate  searching  and  listing  specific  bib* 
liographic  references  froa  a  separate  disk  file.  The  docuaents  are  coded 
according  to  operation,  asteria!  description  and  scope  of  property  top* 
ics.  Searches  aay  be  aade  on  up  to  ten  codes  within  each  parsaeter  under 
any  coabination  of  *  and**  or  *■  or*  logic  nodes  at  either  level.  The 
search  shown  ia  Figure  14.  page  17.  is  for  the  operation  GKIKDIKG  d>, 
of  anterinl  group  TITANIUM  ALLOYS  < F > ,  and  property  topics  SUBFACE  CON¬ 
DITION  (A)  or  SUBFACE  FINISH  <B>  or  IESIDUAL  STBESS  (Cl.  A  aiailar  file 
baa  been  set  up  for  another  subject  of  high  interest,  Nuaericnl  Control. 
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Computer  Printout  for  Metal  Reaoval  Rates  (Figure  15,  page  18) 


Considerable  interest  is  being  expressed  through  inquiries  in  aetal  re¬ 
moval  rates  for  a  aide  variety  of  work  Materials.  While  the  foraulas 
used  in  calculating  Machining  rates  are  not  conplex  they  are  tedious  and 
tine  consueing  when  perforned  using  a  slide  rule  or  desk  caiculator. 
With  a  coaputer  and  the  high  aaount  of  reliable  redlining  data  at  AFMDC 
it  is  possible  to  aake  Many  valuable  calculations  in  short  order.  These 
data  are  very  useful  in  planning  and  setting  up  Machining  operations.  A 
printout  of  Machining  data  and  calculations  for  turning,  face  Milling 
and  drilling  are  shown  in  Figure  15,  page  18. 


Cost  Study  Analysis  of  IBM  1130  Coaputer  (page  19) 


As  a  result  of  a  request  aade  by  the  Office  of  the  Director  of  Defense 
Research  and  Engineering,  Departnent  of  Defense,  a  coat  study  was  con¬ 
ducted  by  AFMDC  to  deteraine  the  increase  in  effectiveness  resulting 
froa  the  installation  of  the  IBM  1130  coaputing  syatea.  Prior  to  in¬ 
stallation  of  the  IBM  1130  coaputer  the  data  processing  equipaent  uti¬ 
lized  was  designated  as  an  IBM  Series  50  configuration.  This  consisted 
of  a  keypunch,  verifier,  sorter,  collator  and  an  electrical  accounting 
Machine. 

A  review  was  aade  of  the  various  aspects  of  the  AFMDC  systea  and  judg- 
aents  aade  pertaining  to  those  aspects  which  were  affected,  tiae-wise, 
by  conversion  froa  the  IBM  Series  50  configuration  to  the  IBM  1130  coa¬ 
puting  systea..  It  was  judged  the  following  aspects  were  affected:  a>  in¬ 
quiry  processing  and  b)  calculations  for  production  rates  and  aachining 
costs. 

The  statistics  shown  on  page  19  indicate  that  a  savings  of  over*13,000 
for  a  one-year  period  was  effected  by  installation  of  the  IBM  1130  Coa¬ 
puter.  These  iaportaat  cost  savings  tare  the  result  of  tine  saved  by 
engineering  and  data  processing  personnel  and  are  reinvested  in  the 
AFMDC  operation.  This  is  reflected  in  the  continual  and  substantial  rise 
in  the  ratio  of  output  to  input  costs,  thus  providing  aore  extensive 
services  for  the  expended  funds. 


Inquiry  Processing  Flow  Chart  (Figure  16,  page  20) 

Typical  Inquiry  Input  and  Response  (Figure  17,  p«as  21) 

Responses  to  inquiries  are  the  aoat  iaportaat  of  the  services  provided 
by  AFMDC.  Strong  eaphasis  is  placed  on  providing  specific  aad  detailed 
answers  to  technical  inquiries  which  are  transaitted  by  letter,  tele- 
graa,  telephone  or  by  direct  visitation  to  the  Center.  A  high  percent¬ 
age  of  the  inquiries  ia  aade  via  telephone,  none  because  of  the  urgeacy 
of  iaforaatioa  requireaeats  and  other  due  to  the  necessity  of  discuss¬ 
ing  technical  details  with  the  engineering  personnel.  When  required,  in¬ 
quirers  are  contacted  to  clarify  their  specific  needs.  As  indicated  ia 


Figure  16,  page  20,  engineering  personnel  impose  judgnents  on  the  in¬ 
quiries  and  establish  the  search  strategies.  Data  Processing  personnel 
perform  the  computer  search  functions  and  provide  the  printouts  to  the 
engineers.  The  engineers  again  inpose  engineering  judgment  in  the  selec¬ 
tion  and  preparation  of  the  infornation  to  be  transmitted  to  the  in¬ 
quirer. 

An  inquiry  form  and  the  AFMDC  response  are  shown  in  Figure  17,  page  21. 
Note  the  codes  within  the  blocks  on  the  form  which  are  keypunched  and 
then  stored  on  the  computer  inquiry  tile. 


Analysis  of  Inquiries  by  State  (Figure  18,  page  22) 

The  analysis  of  inquiries  by  state,  Figure  18,  page  22,  provides  some 
interesting  and  informative  statistics.  AFMDC  has  received  inquiries 
from  42  states  and  the  District  of  Columbia.  Over  the  period  0ctotc'. 
i,  1964,  through  September  30,  1968,  there  have  been  3,315  inquiries 
received  and  pzocessed  by  AFMDC.  These  inquiries  have  originated  from 
1,138  different  organizations  and  1,928  individuals  within  these  or¬ 
ganizations.  It  is  interesting  to  note  that  80%  of  the  total  inquiries 
and  78%  of  the  company  and  individual  inquiries  were  from  10  highly  in¬ 
dustrial  states,  as  would  be  expected.  The  specific  inquiry  statistics 
for  these  10  states  are  shown  in  Figure  18,  page  22. 


Summary  of  Specific  Inquiries  by  Type  of  Inquiry  (Figure  19,  page  23) 

The  statistics  shown  in  Figure  19  point  out  several  important  factors. 
There  has  been  a  constant  and  substantial  rate  of  growth  in  the  number 
oi  inquiries  received  and  processed  at  AFMDC.  The  average  was  37  per 
month  during  the  first  16-month  period  of  the  Centers  operation.  This 
average  increased  to  61  per  month  for  the  ensuing  year  and  rose  to  an 
average  of  84  per  month  the  next  12-month  period.  During  the  last  8- 
month  period  the  average  increased  to  123  per  month.  This  growth  has 
largely  been  the  result  of  multiple  inquiries  from  prior  users,  new  con¬ 
tacts  from  companies  already  on  the  inquiry  file  and  contacts  from  com¬ 
panies  who  have  not  previously  submitted  inquiries  to  AFMDC.  Many  of  the 
new  contacts  can  be  attributed  to  "word  of  mouth'*  communication  of 
AFMDC  inquiries  with  persons  who  are  in  the  field  of  machining. 

Another  factor  responsible  for  this  growth  has  Deen  the  AFMDC  plant  visi¬ 
tation  program  and  participation  in  technical  conferences. 

In  addition  to  providing  information  on  the  varied  services  available  at 
AFMDC,  Figure  19  indicates  trends  in  the  nature  of  inquiries  from  Octo¬ 
ber  1964  to  the  present.  In  particular,  it  has  been  noted  that  inquiries 
are  becoming  more  specific  and  are  concerned  with  more  complex  and  dif¬ 
ficult  machining  situations.  The  relative  increase  in  inquiry  types 
1,  2,  3,  15  and  16  bears  out  this  conclusion. 


A- 12 


The  inquirer  profile  has  also  been  relatively  changing.  A  higher  per¬ 
centage  of  inquiries  are  being  received  at  AFMDC  from  lower  echelon  per¬ 
sonnel  such  as  manufacturing  or  tool  engineers,  industrial  engineers  and 
time  standards  personnel,  process  engineers,  tool  designers,  shop  super¬ 
visors  and  foremen,  planners,  estimators,  etc.  This  indicates  that  AFMDC 
is  achieving  its  objective  of  reaching  and  setting  up  a  direct  line  of 
communication  with  not  only  management,  but  also  with  an  increasing 
number  of  persons  directly  responsible  for  application  of  machining  data 
and  information  available  from  AFMDC. 


General  Analysis  of  Inquiries  and  Analysis  of  Inquiries  by 
Mater ial  Group  (Figure  20,  page  24) 

The  chart,  General  Analysis  of  Inquiries,  provides  perspective  of  the 
relative  complexity  of  inquiries,  processed  during  the  past  2-2/3  years. 
Of  the  inquiries  related  to  given  machining  operations  and  material 
groups,  over  75%  were  concerned  with  more  than  a  single  machining  situa¬ 
tion  (one  operation  on  one  material  group)  for  the  past  2-2/3  years  pe¬ 
riod.  Over  one-third  of  the  inquiries  were  of  the  Uniterm  (keyword) 
type . 

The  Analysis  of  Inquiries  by  Material  Group  helps  to  provide  AFMDC  with 
perspective  of  user  needs,  input  requirements,  and  establishes  priority 
and  extent  of  detailed  technical  evaluation  of  the  input.  An  analysis  of 
the  past  2-2/3  years’  inquiries  was  made  categorizing  the  materials  in¬ 
volved  by  15  material  groups.  Figure  20,  page  24,  shows  there  has  been 
a  high  level  of  interest  for  machining  data  on  high  temperature  alloys, 
titanium  alloys  and  refractory  alloys.  A  high  total  of  1,336  requests 
was  made  for  plain  carbon  and  low  alloy  steels  and  ultra-high  strength 
tool  steels  covering  the  2-2/3  year  period.  Information  for  stainless 
steels  was  in  high  demand  as  evidenced  in  the  685  requests.  The  120 
requests,  during  the  last  8-month  period,  for  machining  information  on 
nonmetallics  represented  a  significant  increase  over  the  188  requests 
processed  the  previous  two  years. 


Analysis  of  Inquiries  by  Type  of  Machining  Operation 
(Figure  21 ,  page  25) 


Added  perspective  of  user  needs  and  in  turn  AFMDC  input  requirements  is 
obtained  by  analyses  such  as  shown  in  Figure  21.  For  conventional  chip 
removal  types  of  operations  the  statistics  indicate  that  emphasis  on 
input  and  detailed  evaluation  should  be  on  turning,  face  milling,  end 
milling,  drilling,  reaming,  and  tapping.  The  most  significant  relative 
increase  in  interest  by  type  of  machining  operation  within  the  2-2/3 
years  has  been  in  broaching  and  in  band  sawing.  For  conventional  grind¬ 
ing,  the  highest  interest  is  shown  in  surface  and  cylindrical  grinding 
operations.  The  250  requests  for  information  on  the  alternate  machining 
methods  during  the  past  8-months  represents  a  substantial  increase  over 
the  379  for  the  previous  two  years.  These  statistics  are  indicative  of 
the  increasing  interests  in  these  machining  methods  and  alert  AFMDC  to 
an  important  area  of  its  users’  needs. 
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Analysis  of  Uniterm  Type  Inquiries  (Figure  22,  page  26) 


A  high  percentage  of  the  inquiries  received  at  AFMDC  sre  of  the  Uniterm 
(keyword)  type.  This  machining  information  is  of  the  technical  text 
type .  The  17  subjects  of  highest  interest  for  this  type  of  machining 
information  are  shown  in  Figure  22,  page  26.  Very  high  interest  has  been 
expressed  for  information  on  surface  integrity,  numerical  control,  cut¬ 
ting  fluids,  surface  finish  and  distortion.  Very  significant  increased 
interest  has  developed  during  the  2-2/3  year  period  for  information  con¬ 
cerning  surface  integrity  and  surface  finish. 


Summary  of  Specific  Inquiries  by  SIC  Number  (Figure  23,  pages  27-30) 

An  analysis  of  inquiries  by  type  of  industry  utilizing  the  services  of 
AFMDC  is  shown  in  Figure  23.  The  chart  presents  the  inquiries  by  SIC 
Code,  a  number  which  references  listings  in  the  Standard  Industrial 
Classification  Manual,  Executive  Office  of  the  President,  Bureau  of  the 
Budget,  1967.  While  some  SIC  descriptions  may  appear  completely  com¬ 
mercial,  an  analysis  of  specific  inquiries  will  indicate  a  close  re¬ 
lationship  to  DoD  requirements,  as  shown  in  Figure  24,  page  31. 

SIC  Major  Group  No.  37,  Transportation  Equipment,  is  the  predominant 
group  with  respect  to  utilizing  AFMDC  services.  This  group  encompasses 
three  significant  industry  users  of  AFMDC,  namely:  Aircraft  and  Mis¬ 
siles;  Aircraft  Engines  and  Engine  Parts  and  Missile  Engines;  and  Air¬ 
craft  Parts  and  Auxiliary  Equipment  and  Missile  Parts.  Other  SIC  Major 
Groups  who  provided  relatively  high  quantities  of  inquiries  to  AFMDC 
during  the  past  year  are:  91  -  Federal  Government;  33  -  Primary  Metal 
Industries;  34  -  Fabricated  Metal  Products  Except  Ordnance,  Machinery 
and  Transportation  Equipment;  35  -  Machinery,  Except  Electrical;  36  - 
Electrical  Machinery  Equipment  and  Supplies;  73  -  Miscellaneous  Business 
Services;  82  -  Educational  Services. 


Government  Agencies  and  Services  Supported  Directly  and  Indirectly 
by  AFMDC  Inquiries  (Figure  24,  page  31) 

The  data  shown  in  this  chart  are  somewhat  difficult  to  compile  but  by 
careful  analysis  of  particular  inquiries  and  by  an  analysis  of  the  prime 
objectives  of  principal  contractors  at  various  plant  locations  it  has 
been  possible  to  show  that  935  of  the  982  requests  made  to  the  Center 
were  stimulated  by  Air  Force,  AEC,  U.S.  Navy,  NASA,  and  U.S.  Army  pro¬ 
jects. 


Companies  and  Agencies  Submitting  Inquiries  to  AFMDC 

(Figure  25,  pages  32-49) _ 

Summary  of  Specific  Inquiries  bv  Companies  Making 
Five  of  More  Requests  (Figure  26,  page  41) 

Figure  25  presents  a  total  of  1,138  individual  companies  and  divisions 
which  have  been  inquirers  of  AFMDC,  an  increase  of  228  organizations 
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during  the  last  8-month  period.  These  are  listed  on  pages  39  and  40  of 
Figure  25.  This  is  a  comprehensive  list.  Figure  26  includes  a  summary  of 
the  129  organizations  (including  the  divisions)  making  five  or  more  re¬ 
quests.  This  group  has  provided  2,149  of  the  3,315  inquiries  processed 
by  AFMDC  to  date.  This  list  reflects  high  interest  in  AFMDC  information 
on  the  part  of  aerospace  industry,  as  represented  by  companies  such  as 
Aerojet-General  Corporation,  the  Boeing  Company,  Curt i ss- Wr ight  Corpora¬ 
tion,  General  Dynamics  Corporation,  General  Electric  Company,  Grumman 
Aircraft  Engineering  Corporation,  Lockheed  Aircraft  Corporation,  Martin 
Company,  McDonnell  Douglas  Corporation,  TRW  Inc.,  and  in  fact  Wright- 
Patter son  Air  Force  Base  itself. 


Photograph  of  AFMDC  Data  Products  (Figure  27,  page  42) 

Photograph  of  AFMDC  Titanium  Booklet  (Figure  28,  page  43) 

Typical  Formats  for  Data  Presentations  (Figure  29,  page  44) 

Planned  data  products  have  proven  to  be  important  output  to  AFMDC  Users. 
In  addition  to  providing  valuable  and  timely  data,  these  products  serve 
as  a  direct  line  of  communication  with  the  Users  of  the  Center.  Excel¬ 
lent  response  has  been  received  for  the  13  data  products  prepared  and 
issued  to  date.  Some  of  these  products  are  shown  in  the  photo  in  Figure 
27,  and  the  formats  are  displayed  in  Figures  28  and  29.  Careful  thought 
was  given  to  the  preparations  of  the  products  to  present  the  machining 
recommendations  in  complete  but  concise  form  in  order  to  make  easy  and 
effective  use  of  them. 


Description  and  Distribution  of  AFMDC  Data  Products  (Figure  30,  page  45) 

There  were  two  primary  means  used  for  publicizing  the  data  products. 
AFMDC  prepared  three  separate  data  product  announcements  and  sent  them 
to  the  User  File  which  now  consists  of  4026  individual  names.  The  policy 
followed  was  to  provide  one  free  copy  to  Users  who  submitted  a  request 
and  then  charge  for  additional  copies.  The  set  limit  of  making  1000  free 
copies  available  proved  to  be  practical  inasmuch  as  all  requests  from 
the  User  File  were  able  to  be  filled.  A  second  means  used  for  reaching 
persons  who  would  have  an  interest  in  the  data  products  was  sccomplished 
by  sending  copies  of  these  documents  to  about  60  editors  of  technicsl 
periodicals.  Each  of  these  were  encouraged  to  publish  announcements  of 
the  products  and  print  typical  data  sheets.  This  not  only  stimulated 
interest  in  the  data  products,  but  also  in  the  Center’s  services  in 
general.  Numerous  inquiries  were  submitted  to  the  Center  each  time  a 
periodical  published  the  information  provided  by  AFMDC. 

The  fine  response  for  data  products  is  indicated  in  Figure  30,  page 
45.  A  total  of  16,047  copies  were  distributed,  most  of  which  were  to  the 
User  File  and  some  as  direct  response  to  inquiries.  The  2833  copies  sold 
are  further  evidence  of  the  high  interest  and  use  of  the  data  products. 
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Data  Acquisition  Plant  Visit  Program  (page  46) 


During  the  previous  contract  period  46  plants  were  visited  for  the  pur¬ 
pose  of  acquiring  machining  data  from  them  on  a  regular  basis.  Emphasis 
was  placed  on  visiting  aerospace  firms.  Visits  to  all  plants  were  satis¬ 
factory  and  there  was  general  interest  in  this  project.  Nearly  all  the 
plants  have  taken  steps  to  make  necessary  arrangements  for  transmitting 
data.  Over  300  reports  of  high  data  yield  have  already  been  received 
from  these  plants.  Follow  up  is  being  made  in  the  form  of  correspondence 
and  periodic  visits. 

During  all  visits  detailed  information  was  provided  concerning  AFMDC’s 
organization  and  how  it  functions.  Effort  was  made  to  reach  directly  or 
through  responsible  supervisory  personnel  the  lower  echelon  manufactur¬ 
ing  and  manufacturing  engineering  people  who  need  data  for  immediate 
application  to  machining  of  hardware.  The  effect  of  this  approach  was 
noted  in  the  significant  increase  in  inquiries  received  from  most  of  the 
companies  visited. 


Code  Sheet  for  Project  Time  Cards  (Figure  31,  pages  47  and  48) 
AFMDC  Daily  Time  Slip  (Figure  32,  page  49) 

Computer  Printout  of  AFMDC  Project  Time  Cards 
(Figure  33,  page  50) 


The  code  sheet  provides  the  basic  approach  to  AFMDC  System  Costing.  Ap¬ 
proximately  100  individual  time  codes  are  in  current  use.  It  has  been 
simple  for  individuals  to  maintain  tine  records  because  relatively  few 
tine  codes  are  used  by  any  one  person  during  a  given  day  and  the  use  of 
the  same  codes  is  repeated  from  day  to  day.  Figure  32,  page  49,  shows  a 
Daily  Tine  Slip  which  indicates  the  manner  in  which  individuals  record 
their  tine. 

The  information  from  these  tine  slips  is  punched  into  cards  and  the  in¬ 
formation  is  stored  in  the  IBM  1130  computer.  Figure  33,  page  50,  is  a 
computer  printout  of  AFMDC  project  time  cards. 

Figures  34  and  35,  shown  on  pages  51  and  52,  reflect  the  use  made  of 
project  time  card  data.  These  records  are  available  for  making  even  more 
detailed  analyses  when  required.  For  example,  it  would  be  possible  to 
analyse  the  cost  for  a  particular  project,  such  as  a  special  report  re¬ 
quested  by  DoD. 

AFMPC  OPERATING  COSTS  (Fiaure  34.  naae  51) 

AFMDC  INPUT  AND  OUTPUT  SUMMARY  (Fiaure  35.  pate  52) 

Figure  34,  page  51,  shows  the  operating  costa  fpr  the  past  eight  months 
broken  down  into  five  major  groups:  1)  Input,  2)  Output.  3)  General 


Dissemination,  4)  Reports  and  5)  Systems  Analysis,  Modification  and 
Control.  A  summary  of  these  costs  follows: 

SUMMARY  OF  AFMDC  OPERATING  COSTS 

FEBRUARY  1, 

1968  -  SEPTEMBER 

30,  1968 

Major  Group 

Cost 

X  of  Total  Cost 

I  nput 

64,935.33 

36.3 

Output 

79,271.53 

44.3 

General  Dissemination 

3,199.41 

1.8 

Reports 

18,440.32 

10.3 

Systems  Analysis, 
Modification  and  Control 

13,308.61 

7.3 

Total  Operating  Costs 

•179,155.20 

It  is  significant  to  note  that  the  output  costs  represent  44. 3X  of  the 
total  operating  costs.  This  is  considered  to  be  a  relatively  high  figure 
for  an  information  analysis  center. 

The  chart  in  Figure  35,  page  52,  presents  various  summaries  of  AFMDC 
input  and  output.  As  of  September  30,  1968,  there  were  15,941  evaluated 
documents  in  AFMDC’s  storage.  The  important  information  from  these  docu¬ 
ments  has  been  extracted,  coded,  and  punched  into  116,083  cards,  and 
stored  on  the  IBM  1130  Computer.  Unit  costs  for  preparation  of  11  data 
products  and  for  processing  of  inquiries  are  cited  in  Figure  35,  page 
52. 


Future  Planning  (pages  53  and  54) 

One  of  the  major  goals  for  the  next  year  is  to  continue  the  effort  to 
identify  and  make  direct  contacts  with  personnel  in  all  echelons  who  can 
utilize  machining  information  available  from  the  Center.  The  methods 
used  to  accomplish  this  are  outlined  under  Future  Planning,  pages  53 
and  54 .  Emphasis  will  be  given  to  contractors,  subcontractors  and  sub- 
sub- con t r ac t or s  producing  components  for  advanced  aerospace  vehicles. 
The  approaches  to  be  taken  will  undoubtedly  stimulate  inquiry  activity 
and  thereby  continue  the  upward  trend  in  inquiries  being  received  by 
AFMDC.  It  is  expected  that  the  level  of  inquiries  will  reach  a  monthly 
average  of  about  160  per  month  by  October  1969  (the  average  for  the  past 
eight  months  is  123).  The  program  of  plant  visitation  will  be  continued 
with  increased  emphasis  on  making  the  industrial  user  aware  of  the  in¬ 
formation  at  AFMDC  which  is  available  to  him. 

A  considerable  number  of  inquiries  have  been  received  from  active  State 
Technical  Services  Programs  in  California,  Connecticut,  Georgia,  Illi¬ 
nois,  Indiana,  Iowa,  Michigan,  Ohio,  Tennessee  and  West  Virginia.  In 
addition,  AFMDC  has  directly  participated  in  conferences  and  meetings 
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conducted  by  the  states  of  Illinois,  Indiana  and  Michigan.  Contacts  will 
be  Bade  with  other  states  which  have  such  progress  in  operation  or  are 
in  the  process  of  setting  up  such  prograns.  Fine  coordination  has  been 
effected  with  the  National  Referral  Center  as  well  as  various  informa¬ 
tion  centers.  Coaaunicat ion  with  these  centers  will  be  maintained. 

AFMDC  was  chosen  to  participate  in  a  Special  Merit  Project  with  the 
State  of  Vernont,  along  with  another  DoD  Information  Analysis  Center, 
nanely,  PLASTEC.  Included  also  in  this  cooperative  effort  is  the  Vermont 
Office  of  Technical  Services,  and  the  University  of  Vermont  Technical 
Information  Center,  Office  of  State  Technical  Services. 

The  purpose  of  this  proposed  program  is  to  evaluate  for  one  year,  on  an 
experimental  basis,  the  feasibility  of  referring  Vermont  industries  and 
business  to  selected  Federal  Information  Analysis  Centers  for  answers  to 
their  technical  questions. 

The  overall  objectives  are:  1)  to  establish  access  to  appropriate  infor¬ 
mation  analysis  centers  through  the  University  of  Vermont  Technical  In¬ 
format  ion.  Center  and  2)  to  test  the  information  transfer  relationship 
between  individual  companies  (requesting  information),  information  anal¬ 
ysis  centers, and  the  Technical  Information  Center  (acting  as  a  coupler). 

The  results  of  this  pilot  project  will  be  of  interest  to  states  similar 
to  Vermont  in  size  and  technical  problems.  The  results  will  also  be  of 
interest  to  other  information  analysis  centers  who  might  have  a  potential 
cooperative  role  in  similar  information  services. 

The  office  of  State  Technical  Services,  Washington,  D.C.  is  setting  up  a 
program  in  the  State  of  New  York,  similar  to  the  one  in  Vermont,  and 
AFMDC  will  be  the  only  information  center  in  that  study. 

The  Foreign  Technology  Division  (FTD),  Wr ight-Patterson  Air  Force  Base, 
is  interested  in  various  information  analysis  centers  make  more  exten¬ 
sive  use  of  their  foreign  literature  holdings.  Also  they-feel  that  these 
centers  could  materially  assist  in  the  dissemination  of  this  informa¬ 
tion  to  the  centers’  users.  AFMDC  plans  to  establish  closer  coordination 
with  FTD  and  assist  them  in  their  objectives. 

There  has  been  substantial  growth  in  vocational  schools,  as  well  as  vo¬ 
cational  courses  offered  by  educational  institutions.  Many  of  these  in¬ 
clude  training  of  students  in  machining  who  thereby  become  an  important 
segment  of  the  machining  community.  AFMDC  will  expand  its  services  to 
these  schools  through  the  State  Technical  Services  Prograns  and  by  di¬ 
rect  contact. 

Efforts  on  data  products  will  be  directed  toward  preparation  of  the  four 
products  listed  under  Future  Planning  since  information  seems  to  be  lack 
ing  or  widely  scattered  on  these  subjects. 

Additional  data  products  will  be  prepared  as  good  timely  information  is 
accr  ued  by  AFMDC. 
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Experience  has  shown  that  there  are  some  relationships  ir>  Machining  va¬ 
riables  between  the  various  types  of  Machining  operations  and  work  Ma¬ 
terials,  and  they  can  be  deternined  if  careful  analyses  are  Made  using 
substantial  and  reliable  data.  Manual  analyses  of  this  type  are  diffi¬ 
cult  and  cumbersome.  Deterainat ion  of  existing  relationships  would  be 
very  valuable  for  evaluation  of  new  data  and  filling  in  gaps  in  accrued 
data.  AFMDC  is  investigating  these  relationships.  The  conputer  resolves 
much  of  the  difficulty  and  tine  required  to  Make  the  subject  analyses. 

Preliminary  discussions  have  been  held  with  one  aerospace  firn  concern¬ 
ing  an  experimental  progran  of  a  computer  data- link  between  the  conpany 
and  AFMDC.  In  this  experimental  progran  it  ia  planned  that  mechanisns 
would  be  developed  that  would  allow  a  firn  to  have  direct  communication 
with  the  Center’s  computer.  This  connun icat ion  would  nake  it  possible 
for  the  user  to  directly  subnit  and  obtain  an  immediate  response.  The 
direct  link  with  the  user  would  facilitate  machining  information  for¬ 
mats  which  would  be  compatible  between  the  Center  and  the  major  users.  A 
part  of  the  planned  progran  is  to  work  out  procedures  whereby  an  organi¬ 
zation  could  store  its  important  machining  data  at  AFMDC  for  its  own 
rapid  retrieval  and  for  utilization  by  AFMDC  for  serving  industry. 

Potential  for  AFMDC  Services  to  Industry  (Figure  36,  pate  56) 

The  statistics  shown  in  Figure  36  indicate  that  five  major  SIC  Groups 
provide  a  vast  potential  for  utilization  of  AFMDC  services  and  they  have 
been  the  primary  groups  submitting  inquiries  to  AFMDC.  The  left-hand 
side  of  the  chart.  Figure  36,  provides  a  statistical  summary  of  metal¬ 
working  plants  consisting  of  a  partial  SIC  list  taken  from  Dun  4  Brad- 
street  Metalworking  Directory,  1967-68.  The  right-hand  side  of  the  chart 
summarizes  AFMDC  inquiries  for  the  same  SIC  classifications. 

As  would  be  expected,  the  largest  number  of  inquiries  have  been  received 
from  Major  Group  37,  Transportation  Equipment.  Four  of  the  SIC  Indus¬ 
trial  Classifications  within  this  group  are:  3721  -  Aircraft  and  Mis¬ 
siles;  3722  -  Aircraft  Engines  and  Parts;  3723  •  Aircraft  Propellers  and 
Propeller  Parts;  and  3729  -  Aircraft  Parts  and  Auxiliary  Equipment.  A 
second  significant  source  of  inquiries  is  Major  Group  35,  Machinery  Ex¬ 
cept  Electrical.  Some  of  the  important  industries  included  in  this  group 
are  Machine  Toola-Metal  Cutting  Types,  Machine  Tool  Accessories  and  Mea¬ 
suring  Devices  and  Machine  Shops  -  Jobbing  and  Repairing.  The  statistics 
from  Dun  4  Bradatreet’s  Metalworking  Directory  display  a  vast  economic 
environment  for  AFMDC  operations.  Metalworking  ia  the  prime  activity  for 
five  major  groups  alone,  comprised  of  9,431  companies  (20  or  more  em¬ 
ployees),  employing  6,900,557  individuals.  There  are  20,063  other  com¬ 
panies  (20  or  more  employees),  for  which  metalworking  is  a  secondary 
activity.  Dun  4  Bradstreet  repor.s  that  21.364  of  the  38,383  listings  in 
its  Metalworking  Directory  perform  machining  operations.  Although  no 
specific  statistics  can  be  quoted,  there  is  no  doubt  that  there  is  even 
a  larger  number  of  firms  (employing  less  than  20  individuals),  whose 
major  activity  is  machining.  Conaidering  that  to  date  there  has  been  a 
total  of  910  organi sat iona  which  have  submitted  inquiries  to  AFMDC 
apeake  for  itself  regarding  the  potential  increase  in  services  that  is 
possible  to  the  machining  industry. 


COST  SAVINGS  RESULTING  FROM  AFMDC  OPERATION  (Figure  37,  page  57) 


The  base  used  for  estimating  cost  savings  resulting  from  AFMDC’s  opera¬ 
tion  is  a  machining  situation  which  is  defined  as  a  specific  material 
removal  operation  being  used  on  a  specific  material  with  definite  chemi¬ 
cal,  physical  or  mechanical  properties.  There  are  many  specific  para¬ 
meters  that  make  a  machining  situation  complex.  The  parameters  include: 
machining  operation,  work  material  and  its  metallurgical  and  physi¬ 
cal  characteristics  such  as,  microstructure,  hardness,  strength,  modulus 
of  the  elasticity,  etc.,  the  part  configuration,  dimensional  and  surface 
finish  tolerances,  the  machine  tool  being  utilized,  tool  material,  tool 
geometry,  cutting  fluid,  cutting  speed,  feed  and  tool  1 ; f e . 

This  inherent  complexity  of  a  machining  situation  naturally  reflects  it¬ 
self  in  a  high  cost  required  to  develop  the  proper  combination  of  para¬ 
meters  needed  to  effectively  perform  a  given  machining  operation. 

Several  members  of  the  AFMDC  staff  have  had  direct  and  extensive  experi¬ 
ence  in  the  development  and  application  of  machining  data,  particularly 
in  aerospace  plants.  A  major  part  of  the  experience  has  been  in  increas¬ 
ing  productivity  of  existing  machining  operations,  establishing  effec¬ 
tive  machining  parameters  for  new  production  operations  and  solving  pro¬ 
blems  being  encountered  on  critical  operations. 

It  has  been  the  experience  of  the  staff  members  of  AFMDC  that  the  selec¬ 
tion  of  the  proper  combination  of  machining  parameters  can  result  in 
major  cost  savings.  The  most  common  method  practiced  in  arriving  at  a 
workable  set  of  conditions  is  that  of  ‘‘hit  or  miss".  This  is  a  costly 
method  and  manifests  itself  in  high  expenditure  of  tine,  broken  cutting 
tools,  costly  scrapped  carta,  and  schedule  delays.  One  alternative  ia 
the  systematic  generation  ot  the  required  nachinabi 1 i ty  data  in  a  each- 
inability  laboratory  or  on  a  production  machine.  This  method  is  effec¬ 
tive  but  also  tine  consuming  and  costly.  Ofttiaes,  production  schedules 
do  not  permit  the  required  time. 

The  concensus  of  these  AFMDC  staff  members  is  that  the  dollar  value  of  a 
set  of  recommended  parameters  for  one  machining  situation  given  in  re¬ 
sponse  to  an  inquiry  is  very  conservatively  *800.00,  and  usually  runs 
into  thousands  of  dollars.  Thus,  the  $800.00  value  assigned  in  the  cost 
analysis  for  %  set  of  evaluated  parameters  applicable  to  a  specific  mach¬ 
ining  situation  ia  indeed  ultra  conservative.  This  is  particularly  true 
in  the  case  of  a  specific  inquiry  for  which  there  is  almost  invariably 
an  immediate  need  for  reliable  data. 

For  the  purposes  of  this  report  a  value  of  9300.00  was  assigned  for  the 
coat  saving  resulting  from  the  application  of  one  set  of  data  utilised 
from  an  AFMDC  data  product.  Each  data  product  issued  from  the  Center  was 
in  response  to  an  AFMDC  data  product  announcement,  or  was  sold.  A  rela¬ 
tive  few  were  used  in  response  to  an  inquiry  in  those  cases  where  the 
data  product  was  directly  applicable.  It  is  reasonable  to  assume  that 
each  individual  who  received  an  AFMDC  data  product  had  a  need  for  some 
portion  of  the  published  date.  Each  of  the  data  products  contain  hun¬ 
dreds,  and  in  some  cases  thousands,  of  recomnendstions  for  machining 
situations.  In  the  cost  analysis  presented  in  this  report  it  has  been 
assumed  that  only  the  one  individual  sho  received  the  data  product  used 
it.  Further,  it  was  assumed  that  he  applied  only  five  machining  situa¬ 
tions  from  the  product.  The-*  assumptions  are  most  conservative. 
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Very  conservatively  it  has  been  estimated  that  a  total  of  137,800,000.00 
cost  savings  to  AFMDC  users  has  resulted  fro*  the  operation  in  four 
years.  These  savings  are  attributed  to  the  Center’s  response  to  specific 
inquiries  and  its  data  products.  Figure  37,  page  57,  presents  the  per* 
tinent  statistics  used  to  make  the  aforeaent ioned  estiaated  costsavings. 
Considering  the  total  funds  aade  available  to  AFMDC  during  this  4-year 
period,  for  each  dollar  expended  there  was  a  return  of  $47.00  in  ef¬ 
fected  cost  savings.  If  the  services  provided  by  AFMDC  were  not  avail¬ 
able,  the  cost  to  the  Covernaent  and  industry  would  by  far  exceed  the 
$37,800,000.00  figure.  This  conclusion  was  substantiated  by  cxaaples 
provided  by  industry  of  the  val ue  of  the  Centers’  services  andcitedinan 
AFMDC  report,  ‘‘Cost  Savings  Resulting  Froa  The  Operation  Of  The  Air 
Force  Mach i nab i 1 i t y  Data  Center*',  July  29,  1968. 

Considerable  value  aust  also  be  placed  on  what  tiaely  and  reliable  aach- 
ining  inforaation  has  on  eliminating  or  ainiaizing  production  delays.  It 
is  not  possible  to  assess  dollar  values  for  such  cases,  but  significant 
emphasis  should  be  placed  on  the  impact  of  production  delays.  Another 
value  of  reliable  machining  data  that  is  extremely  difficult  to  place  in 
terms  of  dollars  is  its  importance  on  the  quality  and  integrity  of  mach¬ 
ined  parts.  The  majority  of  companies  involved  in  machining  do  not  have 
proper  facilities  or  capability  to  develop  good  rel iablc  machining  data. 
Those  that  generate  this  data  do  so  at  a  very  high  cost,  very  often  at 
the  expense  of  the  Government. 
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